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Firing coke breeze on traveling-grate stokers, 
three modern boilers, one a spare, replace nine 
old hand-fired units. Substitution of byproduct 
fuel for high-grade coke, which had a ready local 
market, cut steam cost. For the stery, see page 64 


<4 V-2 power plant being readied for test — for on- 
the-spot report with new details, turn to page 79 
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Quaker City Cold Storage Co., Philadel- 
phia, Pa., collects temperatures from all 
over its plant at one spot—the efficient 


Micromax panel shown here. 


Big Building Saves Big Sums with Micromax Temperature Recorders 


The daily miles of walking required to read temperatures in the biy 
Quaker City building shrank to a few yards when Micromax instruments 
centralized the job of temperature recording. And this is just one reason 
why Micromax saves time, effort and money for efficiency-minded building 
managers. Along with the reduction in labor, temperature changes are 
reported more quickly and therefore corrected more promptly. This gives 


not only a substantial saving in power, but also a smoother temperature 
curve for each building area. 


Micromax instruments are fitted for this job by their proved ability to 
record accurately as many as 16 temperatures per instrument, either near 
or remote. Fully automatic operation plus sturdiness of all parts of the 
equipment reduce instrument care to a minimum. 


If you have the problem of reading scattered temperatures, you'll find 
valuable information in Catalog N-33A (Micromax ‘Thermocouple 
Pyrometers) or Catalog N-33C (Thermohms), sent on request. Or, if 
youll outline your specific needs, we'll send the detailed recommendation 
of an L&N engineer. 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA., PA. 


on panel, for providing accurate infor- L E 3 D S & N O RT H R U a 


on MEASURING INSTRUMENTS - MET - 
mation about building temperatures oF hes 9-33 canes’ ENTS TELEMETERS AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
Jri Ad N-39-22 


Typical Micromax Recorder, mounted 
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WITH INSIDE 


BUNKER STORAGE 


Peck Overlapping Pivoted Bucket Carrier 
Handles Coal at Lowest Cost 


VERSATILE: Handles coal, Fuller’s 


earth; materials at high temperature; 
abrasive materials such as ashes, 
coke, ore and cement clinker. 


SAVES POWER; SAVES SPACE 


Low travel speed, simple drive and 
large roller suspension save power. 
Used within boiler room walls (with- 
out cutting walls or roof, or erecting 
penthouses). Carries the load instead 
of dragging it. 


LOW UPKEEP; HIGH CAPACITY 


Malleable buckets and chain (in- 
stead of steel) resist corrosion and 
permit increased bearing area with- 
out excessive chain weight. Equaliz- 
ing gears insure smooth operation. 
Coal capacities from 15 to 250 tons 
per hour; greater for other materials. 


MODERNIZED DESIGN 


Up-to-date improvements and stand- 
ardization of individual units and 
assemblies reduce installation and 
operation cost, and permit flexibility 
of conveyor layout. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Dallas 1, Minneapolis 5, San 
Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8. 


Offices in Principal Cities, 10,304 
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TECHNOLOGY 


This time-proved carrier-unit elevates and conveys in a contin- 
uous flow, without transfer points ... vertically, horizontally, 
on an incline, over any path of travel in a single vertical plane. 
There may be one or several loading points; and the dis- 
charge, which is positive and complete, may be concentrated 
or distributed. 

The buckets are always maintained in a horizontal position 
except when discharging ... no auxiliary devices or compli- 
cated mechanisms necessary. Materials can be carried at high 
temperature. 

More than 50 miles of Peck Carrier are in use cutting 
material handling costs. Because of its mechanical features, 
there is no other method more efficient and economical in its 
field. For details write for Book No. 1720.” 


LINK 


‘COAL AND ASHES HANDLING EQUIPMENT 
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All Three 


MULTIFUEL 
BURNERS 


Baw 
PULVERIZER 


Above—Typical B&W Inte- 
gral-Furnace Boiler ar- 
ranged for Multi-Fuel Fir-: 
ing. 


Right—Details of B&W 
Multi-Fuel Burner. 


OBSERVATION 


PRIMARY-AIR ANQ 
COAL INLET 


AIR REGISTER LIGHTER 
CONTROL ASSEMBLY 
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with ONE Burner 


No need for converting and then re-converting . . . or equip- 


ping boilers with separate burners for using coal, oil, and 
gaseous fuels together when any one fuel becomes scarce. 
Changing conditions in fuel needs and availability can always 


be met when your boilers are equipped with the 


B&W MULTI-FUEL CIRCULAR BURNER 
for Pulverized Coal, Oil, and Gas 


This burner: provides in ONE compact coal and petroleum coke_in pulverized 
unit the features of the B&W Combina- form, oil, and gas. These may be burned. 
tion Oil and Gas Burner and those of the singly or in any: desired combination) 


B&W Circular Burner that is so widely High combustion efficiency with any fuel 


used for pulverized fuels. This combina- _is assured through turbulent mixing of 
tion, properly co-ordinated with furnace — fuel and air, Let Babcock & Wilcox en- 
and boiler design, provides a wide lati- gineers explain how this equipment can 
tude in choice of fuels:—all grades of simplify your fuel-burning problems. 


Send for Bulletin G-20 A describing 
this B&W Multi-Fuel Burner and the 
B&W Combination Oil & Gas Burner. 


BA BCOCK 


Woter-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces ; . . Super- 
hsoters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . + . Oil, Gas 
end Multifuel Burners . . . Seamless and Welded Tubes 
ond Pipe ._. Refractories Process Equipment. 
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THIS ELLIOTT 
TURBINE-GENERATOR 


together with other improvements has permitted a 
saving of at least 7000 tons of coal per year at the 
plant of Libbey-Owens-Ford Glass Company, Ross- 
ford, Ohio. The modernization project was planned 
and carried out by Stone & Webster Engineering Cor- 
poration, under the direction of Mr. D. H. Goodwillie, 
Executive Vice-President, Mr. C. L. Drake, Director 
of Engineering, and Mr. W. H. Hasselbach, Chief 
Engineer of Libbey-Owens-Ford Glass Company. 


ELLIOTT 


: 


Seven thousand tons yearly is a lot of coal. As a wartime saving it bulked far larger 
than the necessary critical materials and labor required to provide the new Elliott 
turbine-generator which, it was expected, would effect the economy. So, late in 1944, 
even while hostilities were “hitting on all eight”, the War Production Board gave the 
go-ahead signal for the building and installation of this 2500-kw Elliott automatic 
extraction turbine-generator unit, in the Rossford, Ohio, plant of Libbey-Owens-Ford 
Glass Company. Engineering design and construction were conducted. by Stone & 
Webster Engineering Corporation, Boston. 


One side-light on this modernization job is of interest. The installation had been 
contemplated originally on the basis of a 2000-kw Elliott unit, the order given in 1941 
and fabrication already begun, when war strictures intervened. By the time the order 
was released, power requirements had jumped to 2500-kw and process steam demand 
had increased. Because of the generous design of the partially completed Elliott unit, it 
was possible with some alterations, to increase its capacity as required by the new 
conditions. 


The unit is now installed, and operating fully as expected. Demonstrating that the 
economy characteristics of Elliott turbine-generators are based upon sound engineering. 


The new Elliott 2500-kw automatic extraction 
turbine-generator seen from the generator end. 
The turbine operates on 400-psi, 750 F steam, 
with extraction at 185 psi, 620 F to process. 


Steam Turbine Department, JEANNETTE, PA. 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. + SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


STEAM TURBINES * GAS TURBINES + GENERATORS * MOTORS © CONDENSERS © FEEDWATER HEATER 
AND DEAERATORS *© STEAM JET EJECTORS *© CENTRIFUGAL BLOWERS © TURBOCHARGER 
FOR DIESEL ENGINES ° TUBE CLEANERS ° STRAINERS ° DESUPERHEATERS ° FILTER 
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Soot Blowers 


= 


In the’ 15 years since Diamond Automatic 
Sequential “Air Puff” Soot Blowers were first 
installed, 1765 boilers have been equipped 
with them. Year after year the successful opera- 
tion of the rapidly increasing number of these 
blowers is convincing testimony to the sound- 
ness of the Diamond “Air Puff’ blowing 
principle. 

Practically every type, size and pressure are 
included in the 1765 boilers—heating— marine 


—power—up to public utility giants of 900,000 
pounds per hour capacity. “Air Puff’ Soot 


Blowers are used alone and in combination 


__ with the other types of Diamond Soot Blowers. 


Compressed air has a greater density than 
steam and therefore provides better cleaning. 
The air is discharged ina series of short puffs © 
with substantial pauses between. Spreading 
the cleaning cycle over a longer period of time 
permits use of a much smaller compressor and . 
receiver. The many other advantages of Dia- 
mond “Air Puff” Soot Blowers are briefly men- 
tioned on the right-hand page. Write for further 
information. 


POWER ® July 1946 


4 
ad 
x 
a 
~ 
* 
DIAMOND OF ry 
DIAMOND SPECIALTY LIMITED, 
8 


Diamond “ 

— Air Puff" Soot Blower 
stalled inside 
the 

ment nozzles in a series of 


short puffs 
pauses on substantial 


Master Control 
lier which a 
controls the 
of Diamond “Air 
lowers onl 
twist of the wri nie tn 
st to o 
ler does the rest. Puff” Soot 
rate 
= and at right blowin 
ply pushing one “start” 
n. 


OTHER “AIR PUFF” ADVANTAGES 


Using compressed air 
instead of steam of 
cleaning medium, 
there is no condensate 
loss due to soot 


NO FEED 


ASSURES WATER MAKEUP 


° 
rect sequence and at 


CORRECT CLEANING 


SAVES LABOR 


right speed every time. 
No unit can be over- 
looked by careless 


No attendant needed 
to drain piping, worm 
it up, and then 0 

each individual blower 
unit. 


energy from ¢ 
needed for 
blowing. 


CORPORATIO 
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blowing. 


STACK DISCHARGE 
NUISANCE MINIMIZED 


REDUCED 
MAINTENANCE 


PIPING INSULATION 
ELIMINATED 


Intermittent operation 
expels soot from boiler 


~ in small quantities. 


Many years’ experi- 
ence proves mainte- 
nance costs are unusu- 
ally low. 


When air is used for 
cleaning, soot blower 
pipingis not insulated. 


= 
- — 
2, 
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EQUENTIAL OPERATION 4 
“Human element” is 3 
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» Profit from the Experience of Others 


It is likely that plants of the type you are considering are being 
already operated at optimum performance by Bailey Boiler Control. 
When you select Bailey Controls, you profit from this experience and 
get the benefit of the latest refinements in application. Over 8,000 
boiler units have been equipped with Bailey Controls during the past 
10 years. These units range from from 3,000 to 1,000,000 Ib. per hour 
capacity and operate at pressures from 75 to 2500 psi. They are fired 
by pulverized coal, stokers, oil, gas, mixed fuels and waste fuels. 


x Call in Qualified Engineers 


Bailey Engineers are qualified by training and experience to consult 
with you on both the theoretical and practical aspects of your boiler 
control problems. These specialists in combustion, measurement, 
and automatic controls are conveniently located in over 30 industrial 
areas throughout the United States and Canada. Your local Bailey 
Engineer stands ready and willing to apply the Company’s know- 
how to your plant. 


3 Specify a Dependable System 


Records indicate that compressed air is a reliable operating medium. 
Unlike electricity or oil, it continues effective for a time after power 
failure. 


BAILEY METER COMPANY comBusTION * PRESSURE 


1036 IVANHOE ROAD 


Controls for ‘Steam Plants TEMPERATURE 


. CLEVELAND 10, OHIO FEED WATER 


LEVEL 
FEED PUMPS 
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how select 
Boiler 


Bailey Boiler Controls are sturdy air-operated units which function 
in accordance with accurate measurements made by Bailey Meters. ae 


Avoid Make-shift Applications | 


The wide selection of both measuring and controlling elements 
offered by Bailey Meter Company provides complete flexibility of 
control application. The correct combination of these elements does 
a thorough job without excessive equipment. 


s Insure Smooth Operation a 

Coordination of related control systems such as combustion, feed Bi: 

water, steam temperature, and condensate flow insures against Ce 


costly disturbances in plant operation. Proper coordination 
improves control action, increases safety of operation, reduces 
auxiliary power required and reduces storage capacity needed in 
heaters and boiler drums. 


Be Sure You Can Get Service 


Users of Bailey Control have but to call on the nearest branch office 
of Bailey Meter Company to secure the services of a trained engineer. 


For Your Plant ane 
If you want details write for a 
copy of Bulletin 15-D, or ask a 

Bailey Engineer to call. 


Bailey Control Board for Riley Boiler at Harbor Steam Plant, City of Los Angeles, Cali- 
fornia. This board carries measuring equipment for the control of combustion, feed water, 
superheated steam temperature, fuel oil temperature, and air heater temperature. It also 
includes a Bailey Oxygen Recorder and a Bailey Smoke Density Recorder. The controls pro- 
vide for quick pick-up of load from 60,000 Ib. per hour to 690,000 Ib. per hour in the event 
of an interruption in hydro power. 


A-97 
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3,000 


TEST NO. 1 
———-— TEST NO. 2 


yWATER LeveL 


STEAM OR WATER FLOW - LB. /HR. x 100 


ABOVE OR BELOW 
NORMAL LEVEL 


CN 
_ WATER LEVEL - INCHES 


STEAM TEMP 
DEG. F 


STEAM PRESSURE 


LB./SQ. IN. GAGE 


L 
\STEAM PRESSURE” 
i 


2 a 6 8 
TIME FROM START - MINUTES 


This is the design responsible for the results shown on the adjacent The above chart was plotted Saete from figures taken from the 
chart. It comprises a C-E Steam Generator, Type VU, fired by a recording instruments and readings made during the tests. The 


; C-E Spreader Stoker. Guaranteed Capacity — 100,000 Ib of steam results of the tests are briefly discussed on the opposite page. 
per hr (Maximum Continuous). 


COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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During the war Combustion Engineering was asked 
to design a steam generating unit capable of taking 
extreme load swings in a matter of seconds . . . with- 
out serious effect on steam pressure or temperature. 
A number of such units were installed in a “top 
secret” plant; they combined the VU Steam Gen- 
erator with the C-E Spreader Stoker. 


0,000.. 


seconds 


Then came the tests... tests of the utmost severity 
to determine just how well these units could handle 
the job for which they were designed. The results 
are here charted and briefly described. Not only 
did the unit more than meet specified performance 
but the results were all within our predicted limits 


of variation in operating conditions. 


Summary of Test Results 


The first test was a brief preliminary that shot the 
rating from 60,000 to 108,000 Ib of steam per hr. 

Then followed the first formal test, results of 
which are plotted as solid lines on the accompany- 
ing chart. Load was zoomed up from 53,000 to 
130,000 Ib per‘hr in 40 seconds. Maximum tem- 


perature drop was 13 deg. F; maximum pressure. 


drop was 9 psi. 

They tried it again. Up went the steam demand 
from 60,000 to 128,000 Ib in 20 seconds. (See dash 
lines on chart.) Same story — pressure drop 5 psi, 
temperature drop 11 deg. F. 

The maximum change in water level under these 
conditions was a 7.3 inch rise; maximum increase 
in solids carryover was 1.1 ppm. 


ENGINEERIN 


200 MADISON 
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On the score of flexibility and load pick up noth- 
ing need be added to the foregoing performance 
figures, but the following paragraph from one of 
the test reports is significant because it indicates 
the reserve capacity inherent in C-E Spreader Stoker 
design — “After the output of 128,000 Ib per hr 
was reached in the second test increase, one dis- 
tributor unit was taken out of service and the load 
maintained with the four remaining units. When 
it became obvious that the load could be maintained 
with only four units in service and 
with some stoker capacity still in re- 
serve, the five sections of the fire were 
cleaned consecutively without the use 
of any firing tools.” A971 
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TUNE IN THE 
TEXACO STAR THEATRE 
WITH JAMES MELTON 
EVERY SUNDAY NIGHT 

—CBS 


PEAK PERFORMANCE 


GARDLESS of size or type, you'll get peak 

erformance from your Diesels by lubri- 
cating with Texaco Ursa Oils. These famous oils 
have been kept in step with Diesel engine devel- 
opments over the past 30 years. They keep 
engines clean...assuring active valves, free 
rings, proper seal . . . efficient, full-power 
operation. 

Texaco Ursa Oils greatly reduce wear, and 
prolong the life of bearings, liners, rings and 
pistons. Their use assures lower maintenance 
and fuel costs. There is a complete line of Ursa 


Oils to meet every Diesel requirement. 


All leading Diesel engine manufacturers ap- 
prove Texaco Ursa Oils, and they are used by 
operators the world over. In the United States— 


More stationary Diesel hp. is lubricated 
with Texaco than with any other brand! 


For Texaco Products and Lubrication Engi- 
neering Service, call the nearest of the more than 
2300 Texaco distributing plants in the 48 
States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


EXA 
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Largest U.S.-built Diesel is 
the 9-cylinder Nordberg at 
the left, developing 6000 s.h.p. at 
160 r.p.m. This giant has a 29-inch 
bore and 40-inch stroke, measures 
41'4” long and 23'5” high overall, 
and stands 18'2” from floor to top 
of engine. Now in operation in U.S. 
Bes Lines vessel lubricated with Texaco 
Ursa Oil. 


Smallest U.S.-built Diesel is 

the new, one-cylinder, air- 
cooled Sheppard, shown above in 
scale with the Nordberg. It devel- 
ops 3% hp. at 1800 r.p.m. and 
has a 3-inch bore and 4-inch stroke. 
Overall dimensions: 28%” high 
and 22%” long. R. H. Sheppard 
Company approves lubrication with 
Texaco Ursa Oil. 


URSA OILS 
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A Republic combustion control system operates the three 
boilers in this new power plant which supplies all the 
steam and power for a large university. During the first 


year of operation this new plant provided heat for 13.0 
percent more building space, generated 114.3 percent 
more electric power but consumed 9.86 percent less fuel. 


REP 
INSTRUMENTS 
AND CONTROLS 
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The installation of Republic automatic controls on your 
boiler (or boilers) will enable you to: — 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 
ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 
of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
to the boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 
operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
a chance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
small in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


Combustion Control 


TO INCREASE TODAY’S STEAM PRODUCTION 
TO DECREASE TOMORROW’S STEAM COST 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The master con- 


troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 
ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 


plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD DISTRIBUTION: Provides a means of dis- 
tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 
trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 


2240 Diversey Parkway 
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Republic Flow Meters Co. 


Chicago 47, Illinois 
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SHADOW WALLS 


KVS furnace shadow walls present one of the 
most efficient radiant heat designs in modern 
steam generators. This furnace design elimi- 
nates convection boiler surfaces, permits the 
use of a single drum for steam collection and 
assures even control for all loads within the 
limits of the design. 


SUPERHEATER 
A pendant type superheater with thermostati- 
cally controlled by-pass damper arrangement 
affords control of superheat temperature over 
the entire boiler range. 


TOP FIRING 


This feature of KVS design permits the burning 
of either bituminous or anthracite coal with 
equally assured success. 


ENGINEERING SERVICE 


KVS offers a complete service for the design, building, erecting and fur- 
nishing complete, ready-to-operate steam generating plants including all 
essential components. This service is available under one responsibility. 


latitude in proportioning to assure 
efficient operation on any type of 
fuel... coal, gas or oil 


PULVERIZER 


Perfect pulverization with the KVS Integral 
Drive Tube Mill is controlled by air separation. 
Low power and maintenance costs can be de- 
pended on regardless of the grade of coal 
handled. Proper preparation of all grades is 
assured. 


ECONOMIZER 


The convection sections of the economizer are 
located directly back of the convection super- 
heater. Gas enters at the top and provides a 
counterflow to the water circulation thereby as- 
suring a high ratio of heat transfer and increas- 
ing the overall efficiency of the steam 
generator. 


AIR PREHEATER 


This component is of tubular design. Down- 
flow of gases within the tubes and upward cross 
circulation of the air sur- 
rounding the tubes result in 
high temperature air neces- 
sary for perfect combustion. 


This unit typifies the sound technical “know-how” applied 
in KVS engineering by providing adequate furnace volume, 
combustion equipment and all related components. High 
efficiencies with any grade of coal that will be available 
for many years to come are thereby assured. Send for 
Catalog No. 44B. 


MANUFACTURING AND ENGINEERING CORPORATION 


PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA, 
CANADA > ENGLAND + FRANCE + AUSTRALIA 
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... AGE OF MILLS 


Figures reflecting the cost of maintaining 9 Foster Wheeler ball mill pul- 
verizers over a 13-year period reveal two interesting and important facts: 


As the yearly tonnage of fuel pulverized increased, mill maintenance 
costs remained virtually unaffected, except... . 


As labor and materials costs decreased, mill maintenance costs decreased; 
as labor and materials costs increased, mill maintenance costs increased. 
Mill age does not appear as a factor in pulverizer maintenance costs. 


Low maintenance costs enjoyed by 
operators of Foster Wheeler ball 
mill pulverizers are only one side 
of dual advantages. Corollary to low 
maintenance is high availability— 
continuous service records showcon- 
sistent operation with 99 percent 
availability. Routine inspections ac- 
count for the one percent shut down 
—and these can be made to coin- 
cide with boiler inspections. 


FOSTER WHEELER CORPORATION 
165 Broadway ¢ New York 6, N.Y. 
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Pulverizing 
Cost Cents 
Per Ton* 


2.2 


2.1 
2.0 


\ 
1.9 — 
1.8 


1.7 
1.6 


FACTOR 


Tons 
of Coal 
Pulverized 


5,500,000 
5,000,000 
4,500,000 
4,000,000 

3,500,000 
3,000,000 
2,500,000 


2,000,000 


1,500,000 “Maintenance of mills 

cumulative cost of 
1,000,000 materials and labor . 
500,000 


0 
1931 '32 '33 '34 '35 '36 '37 '38 '39 ‘40 ‘41 '42 '43 '44 
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A modern installation of G-E metal-clad switch- 
gear completely replaced the old board. It 
includes primary breakers for 2400-volt circuits 
to load-center unit substations. 


Obsolete, open-type switchboard construction, con- 
gested by additions made from time to time, resulted 
in a condition dangerous to operating continuity 
and to personnel. 


FREQUENT OUTAGES 


DANGER TO PERSONAS 
l 


GENERAL ELECTRIC 


321-45-5900 
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Switchgear and Load-center Unit Substations are 
Shown in this One-line Diagram. 


Originally, the 5000-kva generator was wound for 
600 volts, and all but one circuit (to mill C) was 
powered from the 600-volt bus. The change to 
2400-volt distribution brings short-circuit amperes 
to a value consistent with moderate-sized circuit 
breakers. 
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LOAD CENTERS LOCATED THROUGHOUT MILL 


t 


f 
| 


@ An old, inadequate plant power system was an open 
invitation to trouble at this mill. Electrical outages 
were delaying production. Circuits and switchgear 
which had been added piecemeal added to the danger 
of inadequate interrupting capacity. In spite of large 
secondary feeders, the distribution of 10,000 kva at 600 
volts had created unsatisfactory voltage conditions. 

Analysis showed that further patchwork would be a 
costly practice. A new power distribution system, based 
on the use of G-E unit substations, was planned with 
the help of G-E engineers. 

Now primary distribution is made at 2400 volts over 
cable that keeps voltage drop down, though it’s modest 


Typical load-center unit substation, as installed at 
locations which permit short low-voltage feeders 
to points of power use. 


LOAD 
~CEN 
POWER DistRIBUTION 
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SUBSTATIONS 


in size. The powerhouse switchgear is all G-E metal- 
clad, equipped with magne-blast oil-less air circuit 
breakers. At load-center locations throughout the plant, 
six unit substations are installed, to step down from 
2400 volts to 600. Individual circuits are fully protected 
by convenient metal-enclosed drawout air circuit 
breakers that are an integral part of the unit substation. 

This new protection against outages and obsolescence 
is already justifying itself in power continuity and 
lowered costs. Why not determine, without obligation, 
if power-system replacement could do as much for you? 
Just call your local G-E representative. Apparatus Dept., 
General Electric Company, Schenectady 5, N.Y. 


Another load-center unit installed in the mill, 
stepping 500-kva down from 2400 volts to 600. 
Draw-out air circuit breakers are co-ordinated 
with substation size to give full short-circuit 
protection without excess breaker size. Substa- 
tion transformers use Pyranol non-inflammable 
insulating liquid. 


5000 TURBO: GENERATORS 
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REGULAR 
g. 16... .300 Ib 


Here’s all you 


_ «PLUG TYPE 
Fig. 1021-P.150 Ib. 


need.... 

to converta 
regular type into 
plug type valve 


SEATS AND DISCS INTERCHANGEABLE* 
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ust insert a plug type seat and disc in place 
of the regular type, and you change an 
entire Bronze ‘‘Renewo”’ Valve from regular 
to plug type—providing all the extra ad- 
vantages of this type, including its ability to 
stand up under unusually hard service. No 
other change is necessary. The plug type 
seat-and-disc combination is made to fit 
perfectly into a regular type valve of corre- 
sponding size and pattern. And you have 
this same interchangeability in Iron Body 
““Ferrenewo”’ Valves. You don’t have to buy 
an entire new valve... you don’t even have 
to take the valve out of the line. 


*Lunkenheimer interchangeability goes still 
farther. All parts of 200 Ib. “‘“Renewo”’ and 
150 Ib. “‘Ferrenewo” Valves (except bodies 
and bonnet rings) are quickly, easily, 
perfectly interchangeable. Fewer parts are 
needed; ordering and handling are simpli- 
fied; repairs are facilitated. You save time, 
labor, money. Write for a copy of Circular 
567 — 


LET YOUR 
LUNKENHEIMER 
DISTRIBUTOR 


DEMONSTRATE... \ 
Your nearby Lunkenheimer 


Distributor will welcome the opportunity 

to show you actual samples and demonstrate the in- 
terchangeability of parts in “RENEWO" and “FER- 
RENEWO" Valves. You'll find it a big factor in in- 
creasing efficiency, lowering costs. 


P AN Y 


14, oH!IO, A. 
NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7 


LOWER--COST MAINTENANCE! EXPORT DEPARTMENT: 319-322 HUDSON ST., NEW YORK 13, N. Y. 


POWER ® July 1946 . 25 


G 
“yy 
oe 
Ba 
Fare 
i 
ry, 
4 


... with screwed connections 
LIST OF MATERIAL 


(Traps No. 312-515) 


Material 


Die Forgings (S.A.E. 
1030) 79,000 Ibs. 
Tensile Strength 

Inlet Tube. Iron 

hrome Steel 

Valve Seat (Heat Treated) 

Guide Pin Assembly.| 18-8 Stainless Steel 

Chrome Steel 
(Heat Treated) 

..| 18-8 Stoinless Steel 

18-8 Stainless Stee! 
Cap & Tube—Cast 
Iron Bottom Weight 

18-8 Stainless Steel 

Valve Retainer _ Stainless Steel 
mpressed Graphited 

Goasket........ Asbestos 

Bolts Supertemp Steel, 
149,000 Ibs. Tensile. 

Bolt & Nut Set nuts hex. semi-finish 

(S.A.E. 1030) 


ey Now ae 


Above — Armstrong No. 315 and 515 Forged 
Steel Traps in a central statian. 


Left — Typical Armstrong trap applications in 
_ a modern power plant. 


ight — Armstrong Forged Steel Traps at a 
Midwest utility plant. 
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,.. With flanged connections 
# 
EVELOPMENT over a period of years of the Armstrong line EO | 
of forged steel steam traps has gone along with two trends in | 
modern power plant design: , Z 
1. Elimination of all cast iron fittings. ; | 
2. Completely automatic condensate drainage. y | | 
Here are traps engineers like. Simple — dependable. High 4A aff 3 | 
quality materials. Well designed and well built. A size and type yl | - 
for every application. Backed by nearly 40 years’ experience and ISS a an epg = 
an unconditional guarantee. ES ak 
Ask for a copy of the Armstrong STEAM TRAP BOOK, a ' = Pons See 
helpful guide to the selection, installation and maintenance of traps. SL 
a | 4 
Yi 


Armstrong Compound Trap 
For large amounts of condensate, Capacities te 0.000 
Ibs. of condensate per hour at pressures to 600 psi. For 
draining steam purifiers and separators, flash tanks, con- 
tinuous blow down systems, etc. 
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THEORETICAL AIR REQUIRED FOR COMBUSTION - LBS,/I0° BTU'S 
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RATIO OF HYDROGEN TO CARBON IN FUEL (BY WEIGHT) 
AIR REQUIRED FOR COMBUSTION OF HYDROCARBON FUELS 


Relation between heat value of fuel and air requirements, Note how closely a measurement 
of heat released within a boiler furnace indicates the amount of air required for combustion, 
not only for any single fuel but even for fuels of widely differing physical characteristics. 
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HALL 
BUROMIN 
CALGON 
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IN VARYING COMBINATIONS 


4 


but excess air is correctly maintained 


by the HAGAN DIFFERENTIAL MASTER SYSTEM 


A large refinery burns refinery gas, 
oil and mercaptan gas, sometimes 
singly, sometimes two, or all three at 
the same time. 

B.t.u. content of the oil is relatively 
uniform; refinery gas varies both in 
B.t.u. content and density. 

Yet—by the Hagan Differential 
Master method of automatic combus- 
tion control, excess air 1s correctly con- 
trolled in spite of all fuel changes. 

B.t.u. input is automatically ad- 
justed to load demand by the usual 
Steam Header Master Sender. The 
Differential Master Sender utilizes the 
boiler itself as a calorimeter of heat 
input to control air flow. In this 
installation, the heat input of all fuels 
in use at any instant 1s automatically 


totalized by the boiler itself, and the air 
flow is controlled accordingly. Control 
is positive and direct; there is no 
lagging corrector system. 

Automatic control by other methods 
requires extensive and complicated 
apparatus, and is commercially im- 
practicable because of cost and operat- 
ing difficulties. 

The Hagan Differential Master 
method has been thoroughly tested in 
service. It has been applied to boilers 
burning oil, gas, pulverized coal and 
multiple fuels. Boiler sizes range from 
30,000 Ibs./hr. at 200 p.s.i. to 650,000 
lbs./hr. at 1,800 p.s.i. Every installa- 
tion has been entirely satisfactory. 

Our engineers will be glad to give 
you full information. 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 


COMBUSTION CONTROL 
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Burlington, N. J., Station 
of the Public Service Hec- 
tric end Ges Company. 
Four boilers at this plent, 
and two at Public Ser- 
vice's Marion Station are 
each equipped with two 
Yerwey Unit Tandems. 
Steam pressure boiler 
1350 psi, turbine 1250 
psi. Temperature 950° F. 
OCutput, each boiler, 
$50,000 ibs per hovr; 
high pressure turbines, 
125,000 KW each. 


j 4 


FOR HIGH PRESSURE 
BLOW-DOWN SERVICE 


Why has the Public Service Electric and Gas Com- 
pany of New Jersey, like so many other leading 
utilities, selected Yarway Unit Tandem Blow-Off 
Valves for their high pressure boilers? The answer 
is simple—proved performance. 


Yarway Unit Tandems have proved themselves un- 
equalled in service throughout all industries on 
pressures from 400 to 2500 psi. This tandem is a 
combination of the Yarway Hard-Seat* Valve (next 
to boiler for blowing) and the famous Yarway Seat- 
less Valve (for sealing)—both contained in a one- 


* Seats furnished either separate or integral, 


YARNALL-WARING COMPANY 100 


Yoarway Unit Tandem Vaive, 
flanged-type, for pressures 
to 2500 psi. installation 
at left shows welding-type. 


piece forged steel body. This rugged construction 
eliminates the interconnecting flanges, bolts and 
gaskets required in bolted tandem designs, making 
a trim, Compact unit. 


Nearly 40 years of laboratory and field experience 
concentrated on blow-off valve requirements, makes 
Yarway a logical source of supply for your next 
blow-off valves. Write for Catalog B-432 for pres- 
sures up to 2500 psi. . . Catalog B-424 for lower 
pressures. 


Mermaid Avenue, Philadelphia 18, Pa. 
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gives you safe accurate reading 


with remote location convenience 


8... Your tanks and vessels 
e holding liquid levels up to 
| Reliance | 12 feet now can be read by 


Reliance EYE-HYE 


his new model EYE-HYE, the E-20, brings 
Te new convenience and efficiency in check- 
ing liquid levels having a high variation factor. 
It’s valuable to know you can read accurately 
up to 12 feet of liquid by a sharply defined, 
illuminated indicating column no higher than 
12 inches. The window can be located above 
or below and a reasonable distance away from 
the container —on wall or instrument panel. 
Reliance has perfected and tested in actual in- 
stallations this new model EY E-HYE which 
operates on the same general principle as those 
you've used (or seen) in many power plants. 

Using mercury as the indicating medium, 
liquid levels greater than encountered in boil- 
ers and other vessels are condensed to a fraction 
of their actual footage — are measured by a 
“black” mercury column against a window 
face plate scaled to suit your needs. 

The new EYE-HYE E-20 places a much- 
desired direct-reading (no interpretation re- 
quired) eye-level gage at your command 
for safer supervision of unusually, high liquid 
levels. Write today for Bulletin 450. 


lia @ BOILER SAFETY DEVICES since 1884 


EYE-HYE 
E-20 may be 
used to measure 
water, oil or any 
liquids which 
do not attack 
mercury. 


— 


~ 


32 POWER ® July 1946 


| 
4 
| 
~ 
if 
E = 
EYE-HYE 
|e « 
boas) | 
= As! 
i ‘ 
THE RELIANCE GAUGE COLUMN CO. 5902 CARNEGIE AVENUE + CLEVELAND 3, OHIO 


NEW 7R/ CLAD TOTALLY ENCLOSED MOTOR 
IS MORE FULLY PROTECTED FROM DUST, DIRT, 
WEATHER, OR WHAT-HAVE-YOU ... 


Now, General Electric has applied Tri-Clad con- 
struction to its line of totally enclosed induction 
motors (1 to 1000 hp) and to most of its explosion- 
proof motors as well. Extra protection has been 
raised another notch. 


FOR EXTRA-SEVERE JOBS 
Applications amid dust, metal filings, coolants, or cor- 
rosive agents, where totally enclosed motors have always 
been required, will now have the benefit of a stronger 
armor, plus convenience features that simplify installation 
and servicing. 


FOR EXTRA-WET LOCATIONS 

Indoors or out, these Tri-Clad totally enclosed motors 
will take hosings or heavy rains without danger of shut- 
down. The cast-iron frame is strongly resistant to rust 
and corrosion. 


FOR EXTRA LONG LIFE 

Many motor users are making the totally enclosed 
motor their standard for all jobs—-based on evidence of 
long-term savings. This new member of the Tri-Clad line 
makes this decision more logical than ever. 


HAZARDOUS ATMOSPHERES 
“Companion motors” to the standard Tri-Clad totally 
enclosed, the new explosion-proof and dust-explosion- 
proof types are tested and listed by Underwriters’ Lab- 
oratories for Class I Groups C and D, and Class II 
Group E, F, and G. . 


GENERAL ELECTRIC 
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from accumulation of 


THESE 9 POINTS 3 

of new strength and serviceability put 
this Tri-Clad totally enclosed motor way 

ahead 

1. Acast-iron,double- 6, Rotating, labyrinth 
wall frame that com- seal prevents infiltra- 
pletely encloses wind- tion of grit or liquids ; 
ings and punchings 
2. Ribbed cast-iron 7. Large, free-flowing, 
end shields, machined &@SY-to-clean air pas- 
to provide a tight seal, $%48€S Protect parts ae 


yet easily removed 


3, Well proved pres- 
sure-relief greasing 
systems which can be 
packed with a long-life 


sion-proof on explo- 


dust and foreign matter 


&. Modern “ageless” 
insulation treatment 
includes Formex* 


explosion - proof 


lubricant where advis- magnet wire ay 
able 
4. Cast-iron conduit 9, Powerful external Bhs 
box diagonally split fan is removable, sim- “3 
for wiring convenience plifying maintenance. 
(independently explo- (Nonsparking type for 


sion-proof motors) 


5. Leads are sealed in 
a nonshrinking com- 
pound at the point 
where they emerge 
from frame 


motors. ) 


ANDIN ADDITION 
—compactness and 
short length promote 
ease of handling and 
installation. 


*Trade-mark Reg. U.S. Pat. Off. 


FOR THE COMPLETE STORY 
GENERAL ELECTRIC COMPANY 
Apparatus Dept., Schenectady 5, N. Y. | 

Please send me GEA-4400, which describes the new | 
Tri-Clad totally enclosed motor. 

Please send me GEA-4131, ‘‘Motors and Control 
for Hazardous Locations.” 


Company 
Address 
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TAYLOR STOKER 


AIR-COOLED & WATER-COOLED 


The Only Underfeed Stoker with all 
these Features INCOMBINATION! 


Continuous Self-Sealing Ash 
Disposal 
Movable Ash Discharge Plates 


Smooth-Flow Hydraulic Drive 
on Rear End 


. Independent Pusher Controls 


within Y% inch 


. Unique Sure-Feed Coal Agi- 


tators 


. Silent-Shift Spur Gear Plane- 


tary Power Transmission 


One of the country’s largest chemical manu- 
facturers is a consistent user of TaylorStokers. 
They have installed 11 Taylor Stokers, the 
first in 1927, generating a total of 1,500,000 
lbs. of steam per hour. When a new plant was 
built to increase production, they again turned 
to Taylor Stokers. These units are water 
cooled Type R, have a continuous capacity 
of 180,000 lbs. per hour and burn strip coal. 


Get the Facts on the Improved TypeR » | 7 


This easy-to-read 18 page bulletin will » TAYLOR 
quickly bring you up-to-date on the ad- Pe saacag STOKER 


vantages and improvements in stoker op- 


eration as provided by the A. Taylor ie 
Stoker. Write for it! ee ~ 


Other Z Products: A.-Perfect Spread Stoker, Lo-Hed Hoists, M 
Deck Auxiliaries, Hele-Shaw Fluid Power. 


aine 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE. PHILADELPHIA 25. PA. 


POWER ® July 1946 


PROVE 
\ 46 1 936 
| 


. 
...AND 


A-C “Electrifugal” Pump 
Cuts Installation Time 


This compact “Package” pump comes fully assembled. 
No coupling to line up. Just bolt it down, make pipe 
and power connections — prime and pump! More than 
that, this pump costs you Jess to buy — less to operate. 
Read these interesting facts: 


SIMPLE, COMPACT DESIGN 
Motor and pump are built into one rigid frame, with 
rotor and pump runner on a single shaft. Result: one 
third less space — fewer parts — lower cost. 


EASY TO SERVICE 
Packings, rotor, impeller, and all moving parts are 
to get at. Quickly taken apart, checked, and reassembled. 
Down time is reduced to a minimum. 


LOW MAINTENANCE 
Ample bronze wearing rings, bronze water seal and 
valve — shaft sleeve and deflector — five packing rings 
— precision workmanship — and other quality features 
all add up to longer life, less maintenance cost. 


UNDIVIDED RESPONSIBILITY 
Allis-Chalmers builds both pumps and motors — backs 
them up with unsurpassed experience and reputation in 
both fields. Call your A-C office for help on any pump- 
ing problem . . . or write for bulletin B6059. ALLIs- 
CHALMERS, Milwaukee 1, Wisconsin. 


COMPLETE LINE 


of centrifugal pumps 
and motors. Single or 
double suction —single- 
and multi-stage—capac- 
ities to 170,000 gpm. 

A 2010 
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Multi-Million-Dollar ‘‘Test Tube’’ for actual experi- 
mental factory production, as well as fundamental 


ae research, now under construction near Bound Brook, 
ky N. J. The Johns-Manville Center ultimately will in- 
"4 clude six large buildings. Innovations in the first 


unit include ten experimental factories under one 
roof; a movable rear wall to permit temporary or 
permanent additions, or to accommodate extra-large 
machinery; a special system of interior construction 
to provide flexibility to meet changing needs for 
laboratory facilities. 


ao 


JOHNS-MANVILLE 


Dr. C. F. Rassweiler, Vice- 
Pres. of Johns-Manville Cor- 
poration in charge of research 
and development, states: 
“We are living in an era of 
scientific improvement unpar- 
alleled in man’s history. One 


dit, 


single development stemming 


._from social and economic 


needs can bring revolutionary 
changes throughout an indus- 
try. Today, we stand on the 
threshold of a new era, which 
has unlimited horizons for the 
development and improve- 
ment of new products for 
home and industry. 


If this goal is to be achieved, 
some individual or group of 
individuals must have the im- 
agination, courage and facili- 
ties to meet the challenge. 
Johns-Manville has accepted 
this challenge and is now in 
the process of constructing the 
world’s largest research lab- 
oratory devoted to service 
through science for better 
homes and greater industrial 
efficiency.” 


ns-Manville 
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to include World’s Largest Research Center for 
Building Materials anc and | other Industrial F Products 


GRounpD IS BROKEN, construction is under way, and the first unit 
of Johns-Manville’s great post-war Research Center will be completed 
this fall. It will be the world’s largest Research Center devoted to develop- 
ing, testing and improving building materials, insulations, packings, and 
asbestos products. 

Planned before the war, but postponed till Victory, this Research 
Center will bring together in one giant unit the newest and most com- 
plete research and testing facilities yet devised for these fields. It is the 
first project in a $50,000,000 expansion program which J-M hopes will 
assure 25% greater employment than in its highest peacetime year. 

The Research Center will do a double job. It will study, test and 
improve today’s products . . . it will develop new products to meet the 
new needs of industry tomorrow. 

It is your laboratory . . . devoted to your problems . . . designed to 
produce more efficient Johns-Manville materials for you! 
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get more for your valve 


POWELL 


No one would expect a burro to pull a load that requires 
a heavyweight draft horse. But a sure-footed burro is just 
right for carrying a pack on a mountain trail where the 
power of a draft horse would be wasted. 


Small Bronze Globe Valve for 200 pounds W.S.P. 
Made in sizes 4” to 3”, incl. Has screwed ends, 
union bonnet, renewable, specially heat-treated 
staipless steel seat and regrindable, renewable, 
wear-resisting ‘‘Powellium”  nickel-bronze 
disc. This is a long-life valve, designed to stand 
up under severe service conditions. 


Class 300-pound Cast Steel Gate Valve. Has 
welding ends, outside screw rising stem, bolted 
flanged yoke and taper wedge solid disc. Powell 
Cast Steel Valves of all types are available in 
pressure classes from 150 to 2500 pounds, incl. 


Class 1500-pound Cast Stee! Gate Valve with 
welding ends, bolted flanged yoke, outside 
screw rising stem and taper wedge solid disc. 
Equipped with top-mounted electric motor 
operator for quick, positive opening and closing 
by remote control. 
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And yet when it comes to valves, such “‘misap- 
plication” is often encountered. Many cases of 
failure are directly due to expecting service 
from a valve which it was not designed to 
give. Consequent replacements are costly. On the 
other hand, it is not sound economy to use a valve 
of more expensive construction than the particu- 
lar service requires. The Powell Line* of Bronze, 
Iron, Cast Steel and Corrosion Resistant Valves, 
is so complete that there’s a POWELL valve 
that’s just right for every flow control condi- 
tion encountered in modern industry. When you 
need valves for new installations or for replace- 
ments, don’t risk ‘‘misapplication’’. Consult 
POWELL Engineering and get more for your 
valve dollar. 
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*In writing for catalogs kindly spe- 
cify the service conditions under 
which the valves, in which you are 
interested, must operate. 


Large Iron Body Bronze Mounted 
Gate Valve for 125 pounds W. S. P. 
Made in sizes 2” to 30”, incl. Has 
Small Bronze Globe Valve for 150 flanged ends, outside screw rising 
pounds W. S. P. Made in sizes 4%” stem, bolted flanged yoke and taper 
to 3”, incl. Has screwed ends and wedge solid disc. Taper wedge dou- 


union bonnet. Regularly furnished ble discs can be provided in sizes 
with renewable vulcanized compo- 2” to 12”, incl. Seat rings and stem 
sition disc for steam service but are bronze. Disc is bronze in 314” 
special discs are available for other and smaller size valves and bronze 


services. faced in the larger sizes. Also avail- 
able in All Iron for certain services. 


The Wm. Powell Company 


Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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SPECIALIZED CONSULTING SERVICE 


The activities of the Betz organization are by no means limited to 
the regular chemical conditioning and control of boiler and cool- 
ing waters. Typical of the completeness and diversification of 

services offered in the field of water conditioning are those of the 
Consulting Division. Here is an entirely separate unit, staffed with 
chemical, mechanical and sanitary engineers, qualified through 
years of collective experience to make unbiased recommendations 
for the solution of problems involving the conditioning of indus- 
trial or municipal water supplies—or for treatment and disposal 
of industrial wastes. 


Many, if not most water or waste treatment problems are so 


unique in character as to require study by specialists in order to 

reach a solution that is both operationally and economically 
feasible. Such studies made by the staff of our Consulting Division 
have saved money, effort and production time for hundreds of plants. 


The Betz organization has a force of over forty field engineers 
located in industrial centers throughout this country, Canada and 
Mexico. These men, at no obligation to you, will be glad to call 

for a personal discussion of these consulting services, or write to 
the main office direct for additional details. 


SEND FOR the illustrated brochure which gives a complete 
outline of Betz Consulting Division Services—their fields 
of application—the manner in which they are extended— 
and typical functional design drawings of actual treat- 
ment plants. Ask for the Consulting Division Booklet-A 
W. H. & L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Penna. 


ETZ 


BOILER WATER CONDITIONING + COOLING WATER CONDITIONING 
INDUSTRIAL WASTE TREATMENT 


Cover photograh from the Betz Indicator, a monthly publication devoted to the chemistry and practical 
applications of water conditioning. The Betz Indicator will be maiicd wituout charge at your request. 
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Garuock Chevron is entirely different 
from an ordinary ““V” type packing. It has an 
exclusive hinge-like construction which allows 
the packing to expand as the pressure increases 
and contract as the pressure decreases. Friction 
on the rod and on the packing itself is thereby 
reduced to a minimum. Result: long, depend- 
able service; reduced operating costs. Specify 
Gartock 430 Cnevron for hydraulic service; 
431 for oils at low temperatures; 530 for steam, 
air or gas; 531 for hot oils. 


THE GARLOCK PACKING COMPANY hing uct LO 
PALMYRA, NEW YORK n st 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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wet 


when cable runs must 


“run the gauntlet” 


DELTABESTON* cable will give extra 
assurance of uninterrupted power 


Conditions that shorten the life and threaten the perform- 
ance of regular types of cable are often unavoidable around 
the power plant. But that’s just where the chances of a cable 
failure can't be allowed to rise. 


How can you maintain the same safety factor under extra 
severe conditions that you expect from standard power cable 
under normal conditions? The answer may lie in a DELTA- 
BESTON Cable of special construction, like the one shown 
here. It’s one of many developed to ‘‘run the gauntlet’ of 
unusual conditions for central stations and power plants. 


Probably, this particular cable is mot the one you'll need 
to meet your combination of conditions. In most cases, one 
of the regular Deltabeston types will do so. But remember 
that specialists in heat-resisting cable are always ‘‘on call’”’ 
to select or even develop a Deltabeston 
construction that will maintain an adequate 
safety-factor for years to come. 


* Trade-mark Reg. U.S. Pat. Off. 


, For a copy of the Deltabeston Cable catalog, 
write Section Y-3-752, Appliance and Merchan- 
dise Dept., General Electric Co., Bridgeport, 
Conn. Deltabeston Wires and Cables are distrib- 
uted by G-E Merchandise Distributors. 
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of a conventional highly 


refined turbine oil is @/SC@/@E 


by the Alchlor Pro 


cess to produce 


This vital extra refining step makes the difference! After the carefully selected 
| crude oil used in Gulfcrest goes through the major refining methods, including sol- 
vent extraction and dewaxing, it is then superrefined by the Alchlor Process. 

Here the less stable hydrocarbons are synthesized and reformed by the catalytic 
action of the “Alchlor.” More than 15% of the oil is discarded by the Alchlor Process 
—this 15% contains the hydrocarbons most apt to oxidize and form sludge, emulsi- 
| fiers, and harmful acids. 
me | That’s why Gulfcrest is incomparably pure—why it gives outstanding perform- 
| ance, and lasts indefinitely. 

Call in a Gulf Lubrication Service Engineer today and ask him to recommend 
the proper grade of Gulfcrest Oil to provide the best lubrication for your turbines. | 
Write, wire, or phone your nearest Gulf office. 


Gulf Oil Corporation * Gulf Refining Company 
Division Sales Offices: 


Boston New York Philadelphia Pittsburgh + Atlanta 

New Orleans - Houston - Louisville - Toledo | INDUSTRIAL 

LUBRICATION 
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Barrel No. 1 contains a conven- 
tional highly refined turbine 
oil. Put this oil through the 
Alchlor Process—the extra step 
by which Gulfcrest Oil is re- 
fined—and what happens? 


Barrel No. 2 gives the answer. Only 
85% of the volume remains—a pure, 
cleaner, more highly refined turbine oil, 
with a more homogeneous, tougher film 
of higher lubricating value. 15% has 
been discarded by the Alchlor Process. 


Why Gulfcrest is the 
world’s finest turbine oil 
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Barrel No. 3 contains the black residue 
which has been removed from the 
mixture by the Alchlor Process. It is 
largely made up of semi-lubricating 
waste that may eventually form harm- 
ful products, such as sludge, emulsi- 
fiers, and acids. 


Gulfcrest Oil is not only refined by conven- 
tional methods, but is superrefined by the 
Alchlor Process, which weeds out the sludge 
formers — the undesirable hydrocarbons — in 


oil. 


The Gulf Alchlor Process imparts to Gulfcrest 
Oil greater ability to benefit from the addition 
of special inhibitors which control oxidation 
and prevent increase of viscosity. 
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PREVIEW YOUR UNIT 
SUB ON YOUR DESK: 


ig 
- 


Buy From Sight, 


SO SIMPLE! SO PRACTICAL! SO FAST! — VISUAL 


PLANNING OF POWER DISTRIBUTION IS NOW POSSIBLE WITH 
THE HELP OF ALLIS-CHALMERS’ “‘UNIT SUB BUILDER’’ SET. YOU 
SEE WHAT EQUIPMENT IS AVAILABLE, HOW IT FITS TOGETHER, 
HOW THE RIGHT UNIT SUB WILL LOOK IN YOUR PLANT. 


O LONGER is it necessary to bog down in compli- on your own desk top. 
cated charts and tables while solving power distri- What's more: A-C models, accurately scaled 14 inch to 
bution problems. 1 foot, are good insurance against costly power distribution 
With the help of Allis-Chalmers’ “Unit Sub Builder” planning mistakes. They make it possible for you to pre-test 
Set you can now plan visually, effortlessly, quickly. You can your unit sub ideas . . . let you see just what you're getting 
see what equipment is available, experiment with various in terms of dimensions, characteristics, appearance. 
arrangements, make comparisons, build solutions . . . right You'll get an even clearer picture if models are built up 
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SEE IT COME TO LIFE 
IN YOUR SHOP 


on a floor plan of your plant drawn to the same scale. 
All of the elements making up Allis-Chalmers Prefabri- 
cated Load Center Unit Substations are contained — in min- 
iature — in the model kit. In addition, there’s a ‘“‘Unit Sub 
Slide Rule” to simplify breaker calculation and a valuable 
“Unit Sub Check List” to give you the added planning 
safety of a double check. 
In the comparatively short period Allis-Chalmers’ ‘Unit 
Sub Builder’ Set has been available for assisting power dis- 
tribution planners, engineers of many leading U. S. firms 
have taken advantage of its time-saving, trouble-saving bene- 
fits. They like the idea of working out solutions to unit sub 
problems . . . quickly, easily, accurately. 
This complete and proven service is yours with no obliga- . 
tion, To see for yourself how the models, check list, and 
slide rule can help you in planning your power distribu- U nit AY 1] ) b Buz Ider 
tion system, call your nearby Allis-Chalmers district office. 
An A-C field engineer will bring the ‘Unit Sub Builder” 
Set, together with the handy slide rule and check list to your S é t 


office for a showing. ALLIS-CHALMERS, MILWAUKEE 1, WIS. 
A 1952 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 
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F COURSE, larger motors are protected with thermal cutout or overload relays. 
They save many motors, but experience shows that such mechanical devices 
sometimes stick or fail to operate—and a motor burns out. 


You can give motors DOUBLE PROTECTION against burnout from SINGLE 
PHASING or any dangerous electrical OVERLOAD, simply by replacing fuses 
used for short-circuit protection with Fusetrons of motor-running protection size. 


Fusetrons give same short-circuit protection as fuses and should thermals or 
relays fail to operate for any reason the Fusetrons will act independently to save 


the motor. 


@ Why this double protection 
COSTS LITTLE OR NOTHING 


Large size fuses are replaced with SMALLER size Fuse- 
trons. This means a step down in the price range. 


For example: The lowest cost 100 amp. 250 volt fuse costs 
approximately $0.34. A 60 amp. Fusetron to replace it costs 
about $0.30-—(BUSS Fuse Reducers to make the change 
possible costs but little and need never be replaced). 


That is why you need not worry about the cost of replacing 
fuses with Fusetrons even though installing Fusetrons means 
that you REDUCE MANY MANY TIMES THE CHANCE 
OF HAVING A MOTOR BURN OUT. 


On new installations you ACTUALLY SAVE MONEY 
because proper size switches or panels are installed instead 
of oversize equipment needed to take fuses large enough to 
hold motor starting current. The smaller size Fusetrons used 
further reduce costs. 


@ Why Fusetrons Can 
Give Motor-Burnout Protection 


Fusetrons have a tremendous time-lag, due to combining 
a thermal cutout with a fuse. This means they can be 
used in a size close to the actual running current of the 
motor because they will not open on the motor start- 
ing current. 


Ordinary fuses or circuit protection devices—because they 
lack sufficient time-lag, must be installed oversize to prevent 
their opening on the motor starting current. They can give 
only short-circuit protection to the wiring. They cannot 
operate to protect either the motor or the starter until the 
current flowing is far in excess of the motor-running current. 

But when Fusetrons of proper size are used, any current 
dangerously in excess of the normal motor-running current 
will cause them to open. Thus they back up the overload 
device already installed They double the protection the motor 
has against burnout. 


@ Provide simplest way to 
prevent damage from Single Phasing 


When single phasing occurs, the current flowing through 
the motor and through the Fusetron in the remaining phase 
increases about 100%. (Theoretically 73% but change in 
efficiency and power factor make it about 100%). 

This 100% overload on Fusetrons of motor-running pro- 
tection size opens them and stops the flow of current. 

So to be DOUBLY SURE that motors won’t be lost 
should single phasing occur, just replace fuses used for short- 
circuit protection with Fusetrons of a size near to the actual 
running current of the motor. 
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w that... 
Fusetrons PREVENT MOTOR BURNOUTS 


“In our plant we have 710 motors, ranging in size from 
1/60th to 450 h.p. Before 1938, we used renewable fuses in 
all circuits, with thermal relays for individual motor protection. 


“*Beginning in 1938, we changed all our fuses to Fusetrons, 
using regular fuse sizes in mains and feeders and motor pro- 
tection sizes in the motor circuits. Our records show that for 
the 12 months ending August 31, 1945, we had only two motor 
burnouts, both on the same motor. This is a 2 horsepower 
motor driving an electric hoist with an actual load of about 
3 horsepower. Therefore, we are unable to operate the motor 
if we use the correct size Fusetron to protect it, and since we 
have been unable to get a 3 horsepower motor to replace it, 
due to mechanical features, the only thing we could do was 
let this motor run overloaded and eventually burn out. 


‘Our Electrical Department keeps a complete record on 
blown Fusetrons, giving full details on each blow, with a place 
for remarks by the maintenance man who makes the replace- 
ment. These records show that for the month of August, 1945, 
we blew 63 Fusetrons, ranging in size from 2-14 ampere to 
100 ampere, representing 43 shutdowns. From the remarks 
made by the maintenance men on their reports, it seems likely 
that probably half of these shutdowns would have resulted 
in burned out motors had the Fusetrons not blown.” 


Peter Joyce, Chief Electrician, 


Joslyn Manufacturing & Supply Co., 
Chicago, Illinois 


What is the 
FUSETRON? 


The Fusetron is a DUAL element device —A Fuse to which is added a Thermal Cutout. 
The result is a fuse with tremendous time-lag and much less electrical resistance. 
Fusetrons have the same degree of Underwriters’ Laboratories approval for both 


motor-running and circuit-protection as the most expensive devices made. Fit standard 
fuse blocks. 


» pesstoens are made to same dimensions as ordinary fuses and fit all standard fuse 
olders. 


They are obtainable in all sizes from 1/10 to 600 ampere—in both 250 and 600 volt 
pes. 


ty 
Also obtainable in plug type and Tamper-resisting type (Fustats) for 125 volt circuits. 
Their Cost is Surprisingly Low. 


SOLD THROUGH WHOLESALERS 
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Fusetrons Protect Against Work Stop- 


page in Many Ways if Installed 
Throughout the Entire Electrical System 


Entirely wipe out needless blows caused by motor starting 
currents or other harmless overloads 


Fusetrons have tremendous time-lag. They hold 500% 
load more than ten seconds whereas most sizes of ordinary 
fuses blow in less than one second. They won't open on 
starting currents or harmless overloads (heavy overloads 
for a short time or light overloads for a longer time). Fuse- 
trons won't shut down a circuit needlessly. 


* Give thermal protection to panelboards and switches 


The thermal cutout in Fusetrons opens at 280° F. Thus 
if poor contact heat develops from any cause, the circuit 
is opened and heating stopped before damage can be done. 

Ordinary fuses can’t so protect because the temperature 
of the link must reach 786° F. before it will melt out. 

Fusetrons warn that maintenance is needed instead of 
permitting panel or switch to be damaged by poor contact. 


Prevent needless blows caused by heating in panels and 
switches 


Fuses have 55 to 140% greater electrical resistance at 
full load than Fusetrons, hence Fusetrons produce less 
heat than any fuses. They eliminate useless shutdowns 
caused by fuses running too hot. 


Permit use of larger motors or adding more motors on circuit 
WITHOUT installing larger switch or panel 


The operating load on Fusetrons can be close to their 
ampere rating because Fusetrons hold starting currents— 
but ordinary fuses must be installed oversize because they 
lack sufficient time-lag to hold starting currents. 


By replacing oversize fuses with Fusetrons, you can 
load panels or switches near their capacity. A larger motor 
or additional motors can be installed without the trouble 
or expense of changing the panel or switch. 


ar On new installations, use Proper size switches and panels 


instead of oversize 


With ordinary fuses, switches and panels must be over- 
size because fuses larger than the operating load must 
be used to hold. starting currents. 


But Fusetrons hold starting currents, therefore, PROPER 
size switches and panels to fit the load can be installed, 
saving money and space. 


Double burnout protection for large motors (See opposite 
page) 


* Make protection of SMALL motors simple and inexpensive 


Install a Fusetron of proper size anywhere in the circuit 
to handle ONLY the motor current—that’s ALL—to safe- 
guard against trouble and cost and lost work caused by 
the burnout of even a SMALL MOTOR. 


* Protect coils, transformers and solenoids against burnout 


Install a proper size Fusetron. It won’t open on harmless 
overloads or normal current surges, yet should a dangerous 
overload occur for any reason it will cut off the current 
to prevent a burnout. 


GET ALL THE FACTS 
Get Better Protection—Send The Coupon Now 


Even one lost motor or one needless shut- 
down or one destroyed panel may cost you more 
than replacing every fuse with a Fusetron. Don't 
risk such losses. Change over the whole plant 
to Fusetrons. 


BUSSMANN MFG. CO., University at Jefferson, 
St. Louis 7, Mo. 


fferson 
Co. University at co) 


fg.- McGraw 

Bussmann M Division >ysetrons- 

| St. Lou's 7, Mo. ( facts about BUSS Fuse \ 

1 Please send me comP 
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| Above: Heating plant for the Jane Addams Housing Project in P 
sere ~ Chicago. Arrow points to the addition which was made last year. ' 
- 4 All four boilers in the heating plant are equipped with Republic 


ELECTRUNITE Tubes. 
Right: Rolling-in tubes in the 530 h.p. boiler which augments the 
three boilers contained in the original installation, j | 
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ELECTRUNITE Boiler Tubes are not new to en 
gineers at the $5,000,000 Jane Addams Housing 
Project in Chicago. In the original heating plant 
installation; made in 1937, they were included in 
the three 400 h.p., 100 lbs. pressure, 388° tempera- 
ture boilers. 


Again in 1945, based on the performance of the 
original tubes in actual service, ELECTRUNITE 
Tubes were specified for the 530 h.p. boiler in a 
new heating plant addition. 


Daily, in this and countless other installations of 
all types, Republic ELECTRUNITE Boiler Tubes 
are proving that they’ve got what it takes for fast, 
efficient installation—for dependable, trouble-free 
operating performance. And not without good 
reason, too! 


of Lasker Boiler 
and Engineering Corp, 
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.. IN NEW HEATING PLANT ADDITION 
AT JANE ADDAMS HOUSING PROJECT 


As produced by Republic’s process of electric re- 
sistance welding and full normalizing, these modern 
boiler tubes are consistently uniform in wall thick- 
ness, diameter, roundness and ductility. They are 
FREE from trouble-inviting scale and scale pits. 
That each tube is strong and sound—throughout 
wall and weld—is evidenced by rigid hydrostatic 
testing at pressures in excess of code requirements. 


For every installation, no matter how severe the serv- 
ice, it will pay you to investigate the many profitable 
advantages afforded by long-lasting Republic ELEC- 
TRUNITE Boiler Tubes. Complete information 
on request. Write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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oiler water conditions seemed 


satisfactory . . . but tube losses continued | 


until the Hall Engineer went tin 
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Following trouble-free operation for a number of years, one boiler in an eastern refinery 
suffered losses of water wall tubes with exasperating regularity. 

Analyses of deposits from the tubes showed some evidence of undertreatment with 
phosphate, but boiler water analyses showed normal conditions. This suggested the possibility : 
of boiler water samples not being representative but an inspection of the boiler by the Hall . 
engineer was necessary to determine why. i 

Examination of the feed water distributing system | 

quickly revealed the source of the trouble. The arrange- 

. . ment was a common one—a pipe through the top of the 

j mto the b oiler ; steam drum to a tee below the water level, with a per- 

forated branch line extending from each end of the tee. a 

In the right hand branch, facing in the direction of ei 

firing, the perforations were on the under side of the pipe—and every one was completely 

clogged. In the left hand branch the holes were on the upper side of the pipe, but of thirteen 
perforations, only the three nearest the tee were open. 

Obviously, there was certain to be maldistribution of feed water and chemical, with 
consequent deficiency in treatment in certain sections of the boiler. Scale developed on tube 
surfaces, flaked off, and accumulated in the bends of the water wall tubes. 

To correct the trouble it was only necessary to remove and clean the clogged pipes, which 
were then replaced with all perforations on the upper side. 

On this job, the source of tube trouble was quickly removed because the Hall service 


engineer knew how to interpret the conditions indicated by the deposits and boiler water 
analyses. 


“Trouble shooting” such as this is an important part of Hall service but of even greater 
importance is the prevention of trouble. Hall Laboratories have an outstanding record in 
both of these tasks. 

Every plant that generates its own steam can profitably use Hall service. We will be glad to 
send you full information. 


HALL LABORATORIES, INC. HAGAN BUILDING PITTSBURGH 30, PA. 


(A Subsidiary of Hagan Corporation) 
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..- give White Motor Company real 
protection...save time, money, too. 


Magnetic starter and motor-circuit switch in one unit—G-E 
“combination” motor starters of this type give co-ordinated control 
to over 300 machines in the White Motor Company plant in Cleveland. 

The starter shown above is installed on a lathe used in making water 
pumps. Others control drill presses, shapers, boring mills, grinders, 
and many other types of machines. 


Here’s Why the Combination Starter Was Chosen 


@ Fast-acting overload relays protect the motor controlled from over- 
heating—and fuses protect it from damaging short circuits. 

@ Safety for operators is assured by interlocking doors. While the 
power is on, the door cannot be opened. 

@ Quick servicing and availability of repair parts is made possible by 
G.E.’s broad network of sales outlets. 


Wide Field of Application 


This motor company represents just one of the many different 
industries in which G-E combination starters are at work today. 
Why not give the advantages of these compact, time-saving starters 
to your plant. Our engineers will be glad to help with your application. 
Get in touch with our local office today. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


HOW YOU SAVE... 


- « » TIME. instead of buying two 
devices, you order and instal! only 
one. Mounting time is cut as much 
as 40 per cent. 


. « « SPACE. Compact combination 


: starters can be mounted in small 
unused places near to or remote 


from the operator. 


- » . MONEY. The list price is 
slightly more than for two separate 
devices, but the difference is more 
than made up by savings in wire, 


A conduit, and fittings. 


MORE INFORMATION about com- 


bination starters is given in our 
Bulletin GEA-3715A. Ask our local 


: office for your copy. 
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THIRD DEGREE... 


After he has subjected a problem of handling 
bulk material to a rigorous “‘third degree”... 
after he has exposed its smallest detail to the 
penetrating light of searching analysis— only 
then is an S-A engineer ready to work out 
the solution. 

It is this exhaustive consideration of every 
factor that enables an S-A engineer to specify 
the exact system needed ...to convey the right 
volume to the right place, at the lowest cost 
per ton. It is his wide experience, augumented 
by constant collaboration with a group of pro- 


STEP REN 


RIDGEWAY AVENUE, AURORA, ILLINOIS 
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gressive conveyor engineers, that makes his 
recommendation authoritative. 

Just as thorough as his examination of a 
problem, is an S-A engineer’s choice of 
equipment. He has an unrestricted choice 
from a complete line of conveyors and 
accessories—products of the company that 
for 45 years has led the field with new units 
and new methods. 

If you want the man whose “third degree”’ 
brings maximum efficiency to bulk material 
handling, talk to an S-A engineer. 


tOS ANGELES, CALIF. 


© BELLEVILLE, 


ONT. 
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is more than a word |- 


HERE ARE THE REASONS: 


in the Combustion Zone 


No part of the Iron Fireman Pneumatic 
Spreader stoker is subject to the direct heat of 
the combustion chamber. What this means in 
terms of low maintenance costs can be readily 
appreciated by any combustion engineer. 

As can be seen in the accompanying sketch, 
the only stoker part inside the furnace above 
the grate line is the coal nozzle, which is 
constantly surrounded by currents of cooling 
air admitted through an adjustable vent. 

The pneumatic spreader grates themselves, 
which are an exclusive Iron Fireman feature, 
are likewise fully protected. Integral cooling 
fins on stationary grate sections conduct heat 
away from the upper surfaces. Dumping 
grates afe so designed that a protective 
ash coating remains on the 
top surface, even when sec- 
tions are in a dumping posi- 
tion. This feature, together 
with the cooling fins on the 
under side of the grates, pro- 
tects them from excessive heat. 
An ingenious arrangement of 
lateral air ports, in conjunc- 


In the Conveyor Zone 


All moving parts connected with feeding and 
conveying of coal are located near the coal 
supply, entirely separate from the boiler and 
unaffected by furnace heat. The conveyor 
system is very simple in operation. It includes 
motors, power transmission, coal pick-up and 
transfer mechanism, and conveyor fans. These 
parts are readily accessible for easy inspection 
and maintenance. A further reason for Iron 
Fireman dependability is the ample margin of 
strength built into all Iron Fireman equipment. 
That Iron Fireman’s careful engineering 
pays out in practice is proved by records of 
thousands of installations in which low fuel 
costs are combined with exceptionally low 
maintenance and thorough dependability. 


tion with the residual ash on 
the upper grate surface, dif- 
fuses the air over the entire 
grate surface, giving higher 
combustion efficiency. 
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THE IRON FIREMAN PNEUMATIC SPREADER STOKER meters steam size coal from hopper or 
main coal bunker to transfer housing, where coal is picked up by pneumatic conveyor and 
delivered to furnace. The conveyor nozzle accurately spreads the larger particles of coal over 
the entire grate in a shallow, uniform fuel bed. The preheated fines burn in suspension, reducing 
the cinder carry-over and greatly improving the combustion efficiency and responsiveness. 
as compared with other stokers which do not preheat fuel. 


aa 


POWER @ July 1946 


A 
= 
‘ 
+ 
$ 
= 


Iron Fireman stoker reduces fuel costs, 
increases production, is more dependable, 
says Sulloway Hosiery Mills, Franklin, N. H. 


When the Sulloway Hosiery Mills depended upon hand 
firing methods it was extremely difficult to carry the 
peak loads, according to Chief Engineer Edmund J. 
Garneau. After installation of Iron Fireman Pneumatic 
Spreader stokers under the same boilers, the company 
was able to add three processing machines, increasing 
the load as much as 42% at peak periods. This was 
accomplished with but very slight increase in coal 
consumption. In addition to increased production and 
lowered fuel costs, Mr. Garneau states that elimination of 


plant fired by Iron Fireman Pneumatic Spreader stokers, 


supervision in the boiler room and Iron Fireman’s over- 
all dependable performance have been highly gratifying. 


What about YOUR boiler room? 


Are you sure your steam and labor costs are as low as 
they should be? Without cost or obligation you can 
have an accurate, impartial survey of your boiler 
room. Write to Iron Fireman Manufacturing Company, 
3046 West 106th Street, Cleveland 11, Ohio. Plants at 
Portland, Oregon; Cleveland, Ohio; Toronto, Canada. 
Dealers throughout the United States and Canada. 
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PUMPS 


co ty SOLID END-HEAD prevents leakage around stationary balancing disc. 


ee AUTOMATIC HYDRAULIC BALANCING leaves no unbalanced thrust to be taken 
up by thrust bearings or other metallic contacts subject to wear. 


ae. LABYRINTH WEARING RINGS minimize leakage from discharge to suction with- 


out requiring close mechanical clearances. 


—. oe CASINGS AND IMPELLERS built of materials carefully selected to endure the 


particular service for which the pump is intended. 


TURBINES HELICAL GEAR SPEED REDUCERS PUMPS CENTRIFUGAL BLOWERS AND COMPRESSORS IMO OIL PUMPS 


STEAM TURBINE 
AVA 
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Westinghouse Unit Substations are “made up” of standard transformers and 
interchangeable ‘“Unitized’’ switchgear allowing additional Feeder Units to 
be applied simply—greatly reducing special engineering and total time from 
order to installation. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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When you Specify | 
Westinghouse UNIT SUBSTATIONS 


—adaptable to either the radial or primary type of distribu- 
tion system—fed from high-voltage loop or radial power 
supply circuits. 

More and more power companies are _ installing 
Westinghouse Unit Substations in meeting existing load 
requirements and planning for load growth. By locating 
at center of load, unit capacities can be selected to keep 
the system investment “‘tailored’’ closely to existing 
needs. Flexibility is provided by the relatively simple 
addition of feeders to existing units or the increment in- 
stallation of new units, for load growth or by the reloca- 
tion of existing units as the load pattern changes. 

Compactness giving more than twice the capacity in 
half the space—lowers real estate cost—also permits 
installation in areas or locations otherwise unavailable 
for substation use. 

For further information, call your Westinghouse Office, 
or write for B-3238 to Westinghouse Electric Corporation, 


Box 868, Pittsburgh 30, Pennsylvania. j-97114 
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UNIT SUBSTATIONS 


POWER ® July 1946 


7 Reasons why Westinghouse Unit 
Substations are the answers in 
Distribution Planning 


Increment Unit capacity — re- 
duces system investment. 


Modern, unobtrusive appear- 
ance. 


Compact, twice the capacity 
in one-half the space. 


Minimum installation time and 
cost. 


Improved service continuity. 


Automatic Voltage Regula- 
tion. 


Safe operation—tamper-proof. 
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BYERS (ROW a 


The Gibsonburg Lime Products 
Company of Gibsonburg, Ohio, 
recently erected a 70-ft. stack to 
serve a new boiler, and installed 
radiant heating in a new plant 
office building. In both these serv- 
ices, corrosion is the major threat 
to long service life. In both, the 
same time-tried material was 
selected to combat corrosion— 
Byers Wrought Iron. 

It is always interesting to know 
what evidence has influenced the 
choice of materials. In this case, it 
was the report of an elderly engi- 
neer friend, who told of wrought 
iron stacks that had served for per- 
iods up to 45 years, with no repairs 
or replacements. The choice of 
Byers Wrought Iron pipe for the 
radiant heating system followed ac- 
cepted engineering practice. Of 
the thousands of successful radiant 
heating installations now operat- 
ing, an overwhelming majority are 
of course wrought iron. 
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of this industrial Heating Job 


If you are considering a new 
stack, you will find it profitable to 
investigate the record of Byers 
Wrought Iron. Conditions vary so 
widely that it is unsound to gener- 
alize about probable life. But in 
any application where an unlined 
metal stack can be properly used, 
the weight of evidence indicates 
that wrought iron can be expected 
to serve longer. In the case of radi- 
ant heating, wrought iron not only 
offers corrosion resistance, but a 
combination of other qualities that 
recommend it: easy fabrication; a 
coefficient of expansion and con- 
traction almost identical with that 
of concrete and plaster; and high 
heat emission. 


CORROSION COSTS YOU MORE THAN WROUGHT 


If you would like a quick picture 
of some of the many places where 
Byers Wrought Iron is serving, ask 


for our bulletin, “101 Uses for 
Wrought Iron.” 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Hous- 
ton, Seattle, San Francisco. 


IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS * OPEN HEARTH ALLOY STEELS 
. CARBON STEEL TUBULAR PRODUCTS 
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Ww SWAIN, EDITOR e JULY 


T HIS PERSONAL NOTE to the readers of POWER is writ- 
ten before my departure for the atom bomb tests at 
Bikini Atoll, where I shall be the official press repre- 
sentative of all the McGraw-Hill technical and business 
publications. For the period of this unique “Operation 
Crossroads,” conducted by Joint Army-Navy Task 
Force I, I shall also act as technical consultant to the 
Columbia Broadcasting System, available to check the 
technical content of broadcasts from the Pacific or to 
go on the air in person. 

During my absence, which will extend into Septem- 
ber, Power’s editorial direction will be in the capable 
hands of Louis Rowley, managing editor. 

One should not attempt to prejudge an experiment. 
However, I shall take this opportunity to tell how I 
feel now about “Operation Crossroads.” 

I agree one-hundred percent with those who hold 
that the atom bomb is the greatest threat to the human 
race in all history, and that there is not likely to be 
found any effective protection against it except through 
international control, first of atomic energy, and not 
much later, of all war potential. Yet I do not agree 
with those who call “Operation Crossroads” a mistake, 
a menacing display of force, a waste of time and money. 
Here, much briefed, are some typical arguments and 
my answers: 

“The tests will add little to basic scientific knowl- 
edge.” Right, but they will help show what kind of 
ships, how equipped and how disposed, can best avoid 
destruction by atomic bombs. 

“The tests will cost hundreds of millions of dollars.” 
Figuring the few ships destroyed at salvage value, the 
total cost will about equal that of one new battleship. 
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“The tests are a threat to other navies.” Whose 
navy? Certainly not the British; and what other navy 
would require atomic weapons for us to defeat? 

“Well, if the tests are designed chiefly to show how 
to defend our Navy against atomic bombs, what’s the 
use? There is no protection.” Certainly any ship 
close to an atomic explosion will sink, but if we are to 
build any more navy of any kind, we must learn at 
what distances various types of ships, boilers, turbines. 
instruments and armament will survive. Why 
build ships and equipment without knowing their 
suitability? 

“Navies won’t be able to protect our country in an 
atomic war because rockets will be able to attack us 
directly from overseas.” This may come in time, but 
who would, therefore, suggest disbanding our Navy 
now? Certainly it is common sense to maintain every 
possible protection until we have absolute proof that 
it can no longer serve. 

“An atom bomb falling on a city will kill more 
people and destroy more property than one falling on 
a ship, so atom bombs will not be used on ships.” Since 
there will be plenty of bombs for all worth-while tar- 
gets, why be so syre that an enemy won’t think it 
worth-while to drop a million-dollar atom bomb on a 
hundred-million-dollar ship? 

These are my thoughts about “Crossroads” at the 
moment of this writing. Further reflection and first- 
hand observation this summer may bring me new light 
on some of these points. If so, | won’t hesitate to con- 
fess a change of mind. When it comes to atomic 
energy, being right is more important than being 
consistent. 


PHILIP SWAIN. Editor 
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Three Stoker-Fired Boilers Replace 
Nine Hand-Fired Units in Three Plants 


To supply steam for a large gas works nine hand-fired boilers 
burned high-grade coke which had a ready local market. Now, 


fired with coke breeze on traveling grate stokers, three modern 


boilers do the job with one unit as a spare. The low-grade fuel 


and improvement in combustion efficiency reduce steam costs 


Fig. 1—Under each of three 25,000-Ib-per-hr boilers a traveling-grate stoker with 
240-sq-ft projected-grate area burns coke breeze obtained from the gas plant 


> For nearcy 100 years the Consumers’ 
Gas Co of Toronto has supplied gas to the 
city of Toronto, Ont. Starting in 1849 
with an output of 5.8 million cu ft of gas 
the company’s plants expanded to pro- 
vide 100% reliable service until in 1945 
output reached nearly 7.5 billion cu ft. 
Operations are centered in two plants, 
stations A and B, about two miles apart. 

Station B is a comparatively new de- 
velopment whereas A, an old plant, 
has been modernized and expanded until 
it now covers three city blocks. Even 
though gas-producing equipment in the 
modernized station was efficient, steam 
boilers were old, inefficient and unsuited 
to economical operation. First the busi- 
ness depression and then the war pre- 
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vented installing a new boiler plant until 
early in 1944 when it was decided that 
something had to be done. At that time 
the company’s engineering staff started 
studies under the direction of Edward J 
Tucker, vice-president and general man- 
ager, W C Philpot, general superintend- 
ent and G F Knight, works engineer. 


PLANT REQUIREMENTS 


A gas works requires continuous 24-hr- 
per-day operation. Therefore 100% relia- 
bility is a prime consideration in every 
part of its design and operation. It also 
requires large quantities of steam in the 
gas process direct, for power generation, 
and for driving gas exhausters and com- 
pressors, air compressors and blowers, 


pumps and other equipment. Large quan- 
tities of heat in the waste gas from the 
gas-producing process and low-grade fuel 
in the form of screenings from coke op- 
erations (coke breeze) are a byproduct 
of coal-gas production. 

Station A had four separate steam 
plants several hundred feet apart, all 
connected into a common header system. 
Each plant was an independent unit with 
its own operating crew. Three of the 
plants were hand-fired, the fourth oper- 
ated on waste heat in the stack gas from 
the coal-gas producers. 

One of the fuel-fired plants had three 
3000-sq-ft Scotch marine boilers, 37 years 
old. As this plant had very little fuel- 
storage space, fuel (coke) was trucked 
from the coke shed in another part of the 
works, A second plant had four 3000-sq- 
ft Scotch marine boilers, from 31 to 41 
years old, fired by coke and occasionally 
by gas coal. A belt conveyor delivered 
fuel to these boilers. A third plant had 
two watertube boilers about 30 years old, 
one with 1500 and the other 2500 sq ft 
of heating surface, fired with coke breeze 
and small-sized coke. The four waste- 
heat boilers on the coal-gas plant are 
comparatively modern, efficient and in 
good operating condition. Each has 3000 
sq ft of steam-making surface. 

Not only were the hand-fired boilers 
old and inefficient and their operating 
cost high, but they were not suited to 
burning the available low-grade fuel 
(coke breeze) for which there is little 
market. As a result, to produce the nec- 
essary steam, these boilers burned a con- 
siderable amount of high-grade coke 
made at the plant, for which there is a 
favorable local market. 


ENGINEERING STUDIES 


Engineering studies for a new boiler 
plant were based on scrapping the nine 
old hand-fired boilers and retaining the 
four waste-heat units, which produce 
steam at about one tenth the cost of that 
from the old boilers. Maximum hourly 
steam demands ranged from 46,000 to 
56,000 lb per hr. Steam load is not likely 
to increase appreciably over the next five 
years because the present gas-making 
equipment is running at about maximum 
capacity. If the coal-gas plant is shut 
down and the water-gas capacity in- 
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creased, the steam load will change radi- 
cally in a way that can not now be pre- 
dicted. Therefore to meet current steam 
demands it was decided to install three 
boilers, each of a continuous steam-mak- 
ing capacity of 25,000 lb per hr. Thus, 
the maximum steam demand could be met 
with two boilers, one a spare. They were 
to be conservatively rated so two could 
take care of any unexpected hourly peaks. 


FUEL SELECTION 


Available for fuel were: (1) manufac- 
tured gas (2) coal-gas tar burned in 
liquid form (3) gas-coal screenings 
burned on stokers (4) pulverized coal 
(5) coke breeze. Even if it had been eco- 
nomical to burn manufactured gas under 
the new boilers a sufficient quantity was 
not available without extending the com- 
pany’s gas-manufacturing facilities. 

There is a ready market for all coal 
tar produced in the gas-making process 
at prices that make it uneconomical to 
burn it as fuel for steam production. To 
burn it would require additional tar- 
storage capacity at the plant to balance 
varying tar production against varying 
steam demands. Normally sufficient tar 
would be available to produce all steam 
required. 

However, if any of the producers were 
out of service for rebuilding there would 
be a tar deficiency because of the reduc- 
tion,in the amount produced and the in- 


orease in steam demand for added water- 
gas production. Under these conditions 
2 second fuel would have to be provided 
to compensate for the tar deficiency. 

Ruling against tar as a fuel under cur- 
rent conditions were: (1) a ready market 
at favorable prices (2) additional stor- 
age capacity required for it as fuel (3) 
need of a supplementary fuel. Many 
U. S. gas works burn tar under their boil- 
ers because of rigid requirements of tar 
users, and the low price offered for this 
byproduct. The engineers therefore de- 
cided to provide for the possibilities of 
this product as a boiler fuel in the new 
plant’s design so a changeover could be 
made at low cost if it became economical 
to burn this fuel. 

Screening the smaller sizes from the 
gas coal and burning them on stokers un- 
der the boilers would improve gas pro- 
ducers’ operation and increase their out- 
put. Also, because the company was a 
large user of gas coal these screenings 
could be obtained at low cost. To make 
this fuel available would have required 
a coal-screening plant and storage for at 
least 500 tons of boiler fuel to carry over 


Sofety-valve 
exhaust line 


during periods when part of the coal-gas 
plant or equipment is down for repairs. 
. After a detailed study of costs at the 
mines and of freight rates it was decided 
that the trends were upward, making it 
more economical to use coal as received 
at the plant for gas making. Burning 
raw coal for steam generation wastes 
many of its valuable byproducts, and this 
is against the policy advocated for many 
years by the gas industry. 

Burning coal screenings pulverized was 
also ruled against for the reasons already 
given for stokers, and for other objec- 
tions. 

Among the many advantages of burn- 
ing the low-cost byproduct, coke breeze, 
on traveling grates are: (1) This fuel, 
which has a limited market, is available 
in sufficient quantities as long as the coal- 
gas plant operates. (2) It is becoming 
increasingly difficult to dispose of and 
has to be trucked to Station B for burn- 
ing under boilers. (3) It would replace 
high-priced coal and saleable coke. 

Coke screenings, however, is one of the 
most difficult fuels to burn under boilers. 
To handle it successfully, furnace and 


Fig. 2—Boiler has 5500 
sq ft of heating surface 
Including 1000 sq ft of 
flat projected waterwall 


area. Forced-draft trav- 
eling-grate stoker with 
six draft zones is placed 
under rear arch designed 
for burning coke breeze 

To steam 
headers 
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Fig. 3—One of the duplicate steam headers. Fig. 4—Steam- 
turbine and motor-driven forced-draft fan for one boiler 


stoker must be of correct design and size: 
even then the fires need close attention. 

Because sufficient quantities of this 
fuel would be available at practically all 
times for steam production, and its use 
would result in operating-cost reductions 
the engineers decided to burn it on trav- 
eling-grate stokers. The final” decision 
was confirmed by visits to several plants 
burning coke breeze successfully on trav- 
eling-grate stokers and by consultation 
with engineers of boiler and stoker manu- 
facturers. 

Out of these studies developed certain 
requirements pertinent to successful use 
of this fuel. In the order of their impor- 
tance these are: 

1. Moisture content must not be more 
than 18% and must be held fairly con- 
stant. 

2. Fuel-range sizes had to be small and 
uniformly distributed. Best results were 
being obtained with sizes below 1% in. 

3. A large furnace volume is required 
with 14-ft minimum height from grate to 
the nearest cold tube. An increase above 
14-ft furnace height is advantageous to 
avoid troubles from blockage by unburned 
carbon being carried into boiler passes. 

4. Large stoker-grate area is neces- 


66 (434) 


sary to keep combustion rate low and fuel 
carryover into boiler passes at a mini- 
mum. Combustion rate should not exceed 
25 lb of fuel per square foot of grate area 
per hour. 

5. Ample provisions should be made for 
removal of fuel carryover into boiler 
passes, and the latter design must be 
made as simple and straight as possible. 


NEW BOILER PLANT 


Dominion Bridge Co. general contrac- 
tor, was awarded the contract for the new 
plant and the three new boilers. These 
were installed in an existing vacant build- 
ing adjacent to the 160-ft brick stack serv- 
ing one of the old boiler plants to be 
scrapped. This stack combined with 
forced draft has sufficient capacity for 
three new units. If boiler ratings are in- 
creased beyond 150% or a fourth boiler 
is installed, increased draft capacity re- 
quired will be obtained by addition of an 
induced-draft fan. Breeching design 
makes provision for this. 

In the plant’s design the engineers 
placed particular emphasis on features 
that would insure simple, reliable and 
efficient operation when burning coke 
breeze. Normal operation requires two 


back of meter panel. Draft controlled by stoker-zone damp- 
ers to increase stoker draft progressively, front to rear 


boilers steaming at about 145° rated 
capacity. If one boiler has to be taken 
out of service quickly the other can carry 
a large part of the load until the reserve 
unit starts steaming. 

The boilers are 2-drum bent-tube de- 
sign. Fig. 2. with 5500 sq ft of heating 
surface including 1000 sq ft of flat pro- 
jected waterwall area. They are designed 
for 160 psi but operate at 130, the old 
steam pressure, and sufficient superheat 
to insure dry steam to all parts of the ex- 
tensive distribution system. This worked 
out to be a total steam temperature of 
155 F. Oversized steam drums. 54-in. 
diameter, provide extra  water-storage 
space in the boilers to increase operating 
reliability should boiler feed be inter- 
rupted temporarily. 

Steam drums are suspended from over- 
head, but bottom ones move freely to 
compensate for expansion and contrac- 
tion of boiler tubes. Bottom waterwall 
headers are in line with stoker-grate sur- 
face and serve both as feeders to side- 
wall tubes and as clinker chills. Coil 
springs support front-wall and sidewall 
tube headers, permitting free vertical 
movement to relieve expansion and con- 
traction stresses. Feeder tubes from bot- 
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iom drum to front header are inside the 
boiler casing. 

Firing is by a forced-draft traveling- 
grate stoker under long suspended-rear- 
arch furnace especially designed for coke 
breeze. The stoker is divided for forced- 
draft control into six zones. Draft is 
progressively increased from front to rear 
of stokers for proper burning of the 
breeze. The suspended arch slopes up- 
ward from rear to front end of stokers. 
\bove the latter, gas passes up through 
a narrow throat to create turbulence and 
improve combustion. Carryover collects 
at the bottom of the boilers’ passes in 
hoppers that are opened periodically to 
return unburned fuel to the stokers. 


COKE-AND-ASH HANDLING 


A belt conveyor carries coke breeze 
from the coke-classifying plant to above 
the boilerhouse and there discharges it 
to a horizontal conveyor. The latter auto- 
matically discharges the breeze into 
chutes that lead to inverted-pyramid-bot- 
tom vitrified-tile-lined totally inclosed 
steel bunkers, one in front of each boiler. 
Conical chutes, specially designed to pre- 
vent segregation of fine and coarse par- 
ticles, feed the breeze to stoker hoppers. 


STEAM-GENERATING EQUIPMENT: 
Boilers, waterwalls and superheaters 


including 1000 sq ft of flat projected area of waterwalls; rated 
25,000-lb-per-hr continuous-steaming capacity, 160-psi design pressure 
130-psi working pressure at superheater outlet; 1100 cu ft furnace 
volume; 33,000 Btu maximum heat release per cu ft per hr; integral 
superheater, continuous tube, 455-F total steam temperature 

North American Refractory Co 
General Refractories Co 
Taylor Engineering Co 
Taylor Engineering Co 
Soot blowers, automatic compressed air.Diamond Power Specialty Corp 


Boiler refractories 


Boiler settings built by 
Heat insulation 


Boilers, 3: bent-tube, 2-drum, each 5500 sq ft of heating surface 


Fig. 5—To increase the plant’s relia- 


bility boilers and steam-distribution 
lines connect to duplicate steam head- 
ers that make it possible to get steam 


from the boilers to the distribution - 


lines during practically any emergency 


Ashes from the stokers drop into hop- 
pers from which they are raked to a 
steam-jet conveying system that dis- 
charges them to an elevated vitrified-tile 


PRINCIPAL STEAM AND ELECTRICAL EQUIPMENT 


Boiler Plant of Consumers’ Gas Co of Toronto 


tank for removal by truck. The three boil- 
ers connect to the stack by a common 
breeching. Flue-gas flyash drops in hop- 
pers in the breeching’s bottom where it is 
removed by the ash-handling system dur- 
ing normal boiler operation. 

Stokers are driven by steam engines, 
which are considered more reliable than 
electric. motors, particularly where elec- 
tric power may be interrupted unexpect- 
edly. Each boi'er has its own forced- 
draft fan, making its operation independ- 
ent of the others, and thus adding to the 
plant’s reliability. A motor and a turbine 
drive each fan to insure its operation at 
all times. 

Steam connections from each boiler 
run directly to duplicate steam headers. 
Outgoing steam lines also connect to both 
headers, Fig. 3 and 5. Valves in the 
header connections make it possible to get 
steam from the boilers to the distribution 
lines during practically any emergency. 
Feedwater is supplied by two feed pumps, 
one steam-turbine- and the other motor- 
driven. To insure getting water into the 
boilers under all conditions these pumps 
discharge into a loop header, either leg 
of which connects to the boilers. 

Coke breeze is weighed automatically 


Dominion Bridge Co, General Contractor 


Automatic Clutch Corp of Canada 
Dominion Bridge Co Conveyor-motor starter, full voltage............... Cutler-Hammer, Inc 
Steel, tile Tined, 20-ton capacity 
Ash-disposal system, steam jet........ United Conveyors Co of Canada 
Vitrified-tile ash-storage tank......... United Conveyors Co of Canada 


Blowdown valves 


Nonreturn valves...... 


750-cu-ft storage capacity 


VALVES; PIPING AND TRAPS: 


Manning, Maxwell & Moore, Inc 


Hieh 1 {Sandilands Valve Mfg Co 
Boiler casings, ducts and breechings............. Dominion Bridge Co ' Jenkins Bros, Ltd 
Combustion Engineering Co Piping insulation. George C Abbott, Ltd 
Traveling grate, 16 ft, 4 in. long by 7 ft, 8 in. wide, 126-sq ft Sarco Canada, Ltd 
Projected-grate area, 26.2 lb of fuel per hr per sq ft of grate area, 
at normal boiler rating FEEDWATER SYSTEM: 
Troy Engine & Machine Co Feedwater-conditioning consulting engrs......,.. Betz Laboratories, Ltd 
Stoker gears, double-reduction worm............ Combustion Engrg Co Feedwater treatment and heating equipment............... Permutit Co 
Furnace-pressure regulators...............ecceeeeeeeees A W Cash Co For hot-lime-soda process, 60,000 Ib per hr 
Nonsegregating fuel distributors.................. Stock Engineering Co Phosphate after-treatment pumps..............++ Milton Roy Pumps Co 
Sheldons, Ltd Phosphate-pump motor starters........... Canadian General Electric Co 
One per boiler, turbine and motor driven, 35,000 lb per hr at 9-in. Phosphate-pump timers............ Automatic Temperature Control Co 
wg and 85 F Boiler-water sampling coolers..............--.ceeeeueeeeee Permutit Co 
Forced-draft-fan turbines, 3............... -.-Coppus Engineering Corp Bailey Meter Co 
1S hp, 130 psi, 430-F steam, 1460 rpm Fisher Governor Co 
Forced-draft-fan motors, Canadian General Electric Co Reliance Gauge Column Co 
15 hp, 550 v, 1460 rpm, squirrel cage 


Automatic clutches between motors and fans 


Automatic Clutch Corp of Canada 


Feed pumps, 2........ 


One turbine- and 1 motor-driven, 147 gpm, 530-ft head 


Feed-pump turbine, 40 hp, 3450 rpm.......... Coppus Engineering Corp 
Motor starters, full voltage............... CanadianGeneral Electric Co Canadian General Electric Co 
Safety swieches Bull Dog Electric Products Co 40 hp, 1450 rpm, 550 v, squirrel cage 
Square D Co Motor control, full voltage...............Canadian General Electric Co 
COKE AND ASH-HANDLING EQUIPMENT: Feed-pump gear speed increaser.............. Dominion Engineering Co 
Conveyor belts, 16 in. wide, 10 tons per hr.............. Link-Belt Co METERS: 
Bepco Canada, Ltd Boiler meters, steam-flow meters, flue-gas temperature recorders, steam- 
5 hp, 550 v, 1450 rpm, totally inclosed, squirrel cage pressure and temperature recorders and 8-point draft gages 
De Laval Steam Turbine Co Bailey Meter Co 
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on the conveyor that delivers it to the 
bunkers in front of the boilers. Each 
boiler has a steam-flow and a steam-flow 
air-flow meter, also a flue-gas-tempera- 
ture recorder, steam-pressure gage and 
8-point draft gage. The latter indicates 
draft in the boiler uptake, furnace and 
six stoker zones. Main control panel also 
records the outgoing steam pressure and 
temperature and also the pressure in the 
feedwater lines. With this equipment to 
guide them the operators maintain prac- 
tical boiler- and furnace-test performance 
continuously. Changes from this condi- 
tion are readily detected and corrected. 

In service for several months, the boil- 
ers supply all steam demands by burn- 
ing coke breeze, no gas coal or market- 
able coke being required. Plant opera- 
tions have been greatly simplified and 
fuel burned under the boilers reduced 
about 40% below that required in the 
old plants. Over-all saving resulting from 
the new boilers will pay their cost in a 
reasonably short time. 

PowER expresses appreciation to Ed- 
ward J Tucker, vice-president and general 
manager, Consumers Gas Co of Toronto, 
for permission to write this story, and to 
G F Knight, works engineer, for assist- 
ance in writing it and for making avail- 
able the results of his extensive engineer- 
ing studies of burning coke breeze on 

traveling-grate stokers. 


Fig. 6—To insure getting water into the boilers under all conditions the two 
feed pumps discharge into a loop header, either leg of which connects to the boilers 


Accuracy in Water Testing 


> A RECENT NUMBER of “The Betz Indi- 
cator,” published by W H & L D Betz, 
Philadelphia, carried the following ques- 
tion from a reader: 

“In the answer appearing to the ques- 
tion in the November 1945, issue of The 
Betz Indicator, you state that the hard- 
ness test is limited to an accuracy of 2 
ppm, the chloride test to a possible error 
of 1 ppm, and the sulfate test to as much 
as 10 ppm. With such errors existing, 
bow much dependency can be placed in 
a water analysis?” 

Following are the main points of the 
answer: 

“Let us start off in answering your 
question to recall for you that in dealing 
with various constituents reported in a 
water analysis, we are dealing with ex- 
tremely small amounts. Never lose sight 
of the fact that one part per million, the 
usual nomenclature in reporting a water 
analysis, is one ten-thousandth of one 
percent. Therefore, when we are speak- 
ing of an accuracy limitation in the 
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hardness test of 2 ppm, we are speaking 
of a limitation of accuracy of 2/10,000 
of 1%. This means that in conducting 
the soap test for a hardness determina- 
tion the operator must determine the 
point of permanent lather to within 0.1 
ml or approximately two drops of the 
soap solution. This is not an easy point 
to determine for a relatively inexperi- 
enced operator. 


CHLORIDE DETERMINATION 


“In the case of the chloride determina- 
tion the limitation of error of 1 ppm 
means a titrating error in determining 
the end point of no more than 1 drop of 
the silver-nitrate solution. Again a point 
not too easy to determine for the average 
operator who is running these tests only 
a few times daily. 

“In speaking of the possible error in 
the sulfate determination, we said, ‘Sul- 
fate, dependent on the method of analy- 
sis, may show an error of from 1 to 10 
ppm.’ Please note we said ‘dependent on 


the method of analysis.’ There are sev- 
eral different control methods of analysis 
of sulfates. Some methods are based on 
the obscuring of a light by precipitated 
barium sulfate. If this principle is ap- 
plied using a turbidimeter or photometer, 
it can be very accurate, but if the eye 
alone is used to observe the obscurity of 
the light it can be very inaccurate. The 
method we prefer for routine control 
purposes is the THQ method employing 
tetrahydroxyquinone as an internal in- 
dicator. It is not only rapid but is quite 
accurate. The limitations of error of any 
sulfate determination will be dependent 
on the method used. 

“All of the deviations from absolute 
accuracy mentioned above are based on 
the use of a 50 ml sample for analysis. 
Please understand, greater accuracies can 
be procured by changing the size of the 
sample and the strength of the titrating 
solutions, except in the case of the hard- 
ness determination. Furthermore, such 

(Continued on page 144) 
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New Developments Spotlight Progress 
In Gas-Diesels and Supercharging 


Dual-fuel engines, application of diesels to better operating 
schedules of steam plants, new system of supercharging and 
internal cooling for high output, electrical and chain drives 


for speed reduction, new railroad units reported to engineers 


> A SUMMARY OF RECENT DEVELOPMENTS 
in the gas-diesel engine, description of a 
new method of supercharging 4-cycle 
diesels and discussion of speed-reducing 
methods highlighted the 18th National 
Oil and Gas Power Conference, held June 
12-15 at the Hotel Schroeder, Milwaukee. 
More than 500 engineers of the diesel and 
gas-engine industry attended the sessions. 
New Gas-Diesel. In a symposium on 
gas-diesels, Ralph Miller, Nordberg Mfg 
Co, reviewed briefly the early history of 
efforts to burn gas at diesel pressures and 
efficiencies. (See Power, May 1945, pp 
64-70 for a comprehensive explanation 
of the working cycle of such engines and 
their engineering features.) He then 
described a new 4-cycle supercharged 
gas-diesel built by his company. As 
shown in Fig. 1, gas is admitted directly 
to the cylinder; a cam-operated gas- 
admission valve is timed to open after 
scavenging is completed and to close with 
the air-inlet valve. A gas-supply valve 
may be adjusted to give any desired pro- 
portions of gas and diesel fuel; closing 
of this valve, or failure of the gas supply, 
automatically switches the engine to op- 
erate on oil, without interruption. Control 
is designed so that the engine always 
uses all gas available and diesel fuel 
makes up the deficiency. Pilot fuel may 
be supplied by separate pumps through 
nozzles designed for small fuel rates if it 
is desired to operate with a low percent- 
age of pilot fuel. 

Engine Performance. In discussing per- 
formance of this engine, Miller said that 
tests run with 90-F manifold tempera- 
ture—the supercharging system is inter- 
cooled—showed a thermal efficiency of 
40%, based on high heat value of gas 
and pilot fuel. This figure was reached 
at 140 bmep. He pointed out that low 
efficiency at light loads seems charac- 
teristic of the low-pressure gas-diesel, 
and that the cause may be that the mix- 


ture is too lean to burn efficiently. The © 


fact that exhaust temperature at 70 bmep 
is higher when operating on gas than on 
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oil indicates that inefficient combustion 
and afterburning is the cause of low eff- 
ciency rather than loss of unburned fuel. 
Miller expressed belief in the possibility 
of reducing fuel consumption at light 
loads by controlling the turbocharger so 
as to operate at lower manifold pressure. 
producing an air-fuel ratio more nearly 


equal to that realized at the high loads. 
Another New Design. On the same pro- 
gram, C E Fox, Chicago Pneumatic Tool 
Co, outlined the path by which his organi- 
zation approached development of an en- 
gine that would compress a gas-air mix- 
ture to diesel pressure levels, with igni- 
tion by pilot oil. In the design of the 
engine, simplicity was a paramount con- 
sideration, and for this reason the regu- 
lar injection system is used for pilot oil. 
The control system is such that during the 
first half of governor travel, oil rate is 
held to that for pilot ignition while the 
gas-control valve moves from closed to 
wide open. A spring-loaded control-rack 
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Fig. 1—In this 4cycle super- 
charged gas-diesel, gas is ad- 
mitted into cylinder directly; 
cam-operated gas valve is timed 
to open after scavenging is 
completed and to close with 
air-inlet valve. Adjusting gas- 
supply valve sets gas-oil ratio. 
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Fig. 2—On principle that temperature reduction before compression is more 
effective in increasing output than boosting pressure, supercharging cycle starts 
with relatively high pressure followed by intercooling and by expansion to the 


desired supercharging pressure, with resulting cooling. 


Net effect is substantial 


increase in air charge, hence greater output. Chart shows pressures, temperatures 


stop permits adjusting pilot-fuel rate, and 
a gas-pressure regulator is set so that at 
about 110% full load, any additional 
load will be carried by fuel oil. If gas 
pressure drops below that required to 
carry full load on gas plus pilot oil, the 
governor goes into the second half of its 
travel and additional fuel oil supplements 
the gas. A hand-operated valve to throttle 
the gas permits operation on any propor- 
tion of gas and fuel oil desired. 

Gas-Diesel Experience. Discussing expe- 
rience with this design, Cox stated that 
a fuel consumption of 7500 Btu per bhphr 
was obtained with 10% pilot fuel at full 
load. He reviewed experimental work on 
the injection system which led to the con- 
clusion that use of special spray tips or 
an auxiliary injection system to permit 
reduction of pilot-oil quantity below 10% 
was not justified. Efforts to improve low- 
load fuel consumption by throttling the 
air were not encouraging. possibly be- 
cause pumping losses tend to offset gains 
from the smaller amount of heat lost 


through excess air. 
Two-Cycle Gas-Diesel. 


Reviewing devel- 
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opment in the gas-diesel field by his com- 
pany. Ralph Boyer, Cooper-Bessemer 
Corp, stated that this principle has been 
successfully applied to 4-cycle atmos- 
pheric, 4-cycle supercharged and 2-cycle 
engines (see Power, Jan 1946, pp 71-75). 
Performance curves for these engines 
were presented. Boyer pointed out that 
the 2-cycle engine presents a different 
problem from the 4-cycle, requiring that 
gas be injected, at 25 psi, after ports are 
closed. Since in modern 2-cycle gas en- 
gines gas is injected after port closing. it 
was only necessary to adapt the design 
for both gas and fuel injection on the 
same cylinder. It is not yet possible to 
attain normal gas-engine rating with this 
combination, without increasing percent- 
age of fuel oil, but it is anticipated that 
this percentage will eventually be as low 
as on a 4-cycle engine. 

Concluding the symposium on dual- 
fuel engines, J C Barnaby, Worthington 


Pump & Machinery Corp, described de- . 


velopments made by his company. 
Diesels in Steam Plants. At another ses- 
-ion. Prof R B Rice. University of North 


Carolina, presented a report on progress 
in internal-combustion engines during the 
past ten years and A C Kirkwood, Burns 
& McDonnell Engineering Co, discussed 
the application of diesels in steam sta- 
tions. He pointed out that operators and 
engineers have long studied means of 
meeting efficiently the inevitable load vari- 
ations on central stations, and that there 
is good reason for belief that diesel-engine 
generators can be used successfully to 
improve steam-plant performance. 
Stressing the need for detailed analy- 
sis of each case, Kirkwood presented data 
from such a study of a system involving 
two 5000-kw and two 10,000-kw turbine- 
generators. Addition of a 3000-kw diesel- 
generator to this system would improve 
the load factor of each turbine-generator 
and produce an annual saving of $1300 
in fuel cost. While this saving is small. 
important gains result from better oper- 
ating schedules and the addition of the 
diesel defers by two years installation of 
additional turbine-generators. is inter- 
esting to note, Kirkwood said, that in this 
case, and many others, the diesel is not a 
peak-load unit but, instead, may be op- 
erated several hours both morning and 
evening to change operating schedules of 
turbine-generators to obtain vastly im- 
proved load factors of individual units. 


New Supercharging System. Presenting 
an analysis of a new system of super- 
charging, Ralph Miller, Nordberg Mfg 
Co. said that theoretical analysis, verified 
by engine tests, shows that reducing tem- 
perature of the charge before compres- 
sion is far more effective in increasing 
engine output than raising pressure. In- 
tercooling of supercharged engines is a 
step in this direction but it is limited by 
the need for cold water to reach desired 
low temperatures. 

In the dual-pressure supercharging cy- 
cle, internal cooling is produced by ex- 
pansion of the charge from a high pres- 
sure to a lower pressure and temperature. 
The diagram of Fig. 2 shows the pressure 
and temperature path of the air up to the 
beginning of the compression stroke. 
For comparison, conventional supercharg- 
ing is shown by dotted lines. Expansion 
cooling accomplishes lower initial com- 


pression temperatures with the same 
manifold temperatures. 
Advantages of New System. Summariz- 


ing, Miller divided dual-pressure super- 
charging into three groups, according to 
pressure and temperature conditions. and 
cited the bmep obtainable in percent of 
nonsupercharged rating: (1) without in- 
tercooling between blower and inlet mani- 
fold and combustion pressures limited to 
those in a nonsupercharged engine, 140% 
of nonsupercharged rating (2) with inter- 
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cvoling to give minimum permissible ini- 
tial compression temperature and combus- 
tion pressures limited to those in a nonsu- 
percharged engine, 175% (3) with inter- 
cooling to give minimum permissible ini- 
tial compression temperature and ratio of 
combustion to compression pressure same 
as in a nonsupercharged engine. 200%. 
By selecting high manifold pressures and 


- large expansion ratios minimum permis- 


sible compression temperature for opera- 
tion under (2) and (3) may be obtained 
with manifold air temperature as high as 
200 F. which permits using engine cool- 
ing water in series through the air inter- 
cooler. With the dual-pressure cycle, the 
scavenging pressure is higher than the 
supercharging pressure so that exhaust 
from a multiple-cylinder engine may be 
carried to the turbocharger in a single 
pipe without loss of scavenging efficiency. 
Bowes Drive. At another session, B C 
Seaman, Elliott Co, discussed the de- 
‘sign and performance of the Bowes drive, 
a fully electrical speed-reducing drive. 
which can also be built for reversing 
service. (For cross-section and descrip- 
tion see Power. Feb 1946, p 85) The 
‘drive consists of three concentric mem- 
bers, one on the engine shaft, one on the 
‘driven shaft and one stationary. There is 
no mechanical connection between en- 
gine and driven shafts. The drive may be 
considered as two separate units. a syn- 
chronous generator and a synchronous 
motor. Speed ratio is designed into the 
drive by proper selection of the number 
of poles in the generator and motor parts 
of the unit. 

Trials of such a drive on a Maritime 
Commission €1-MA-V6 vessel showed a 
drive efficiency of 97% excluding excita- 
tion and 94.7% including excitation. The 
large difference in these values results 
from provision of sufficient over-excita- 
tion to provide stability of operation and 


Fig. 3—Construction of inner member of Bowes drive fol- 
lows that of alternating-current-generator field. Complete 
drive consists of inner member rotating with engine shaft, 
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simplify control. A noticeable improve- 
ment in over-all vibration of the ship com- 
pared to direct drive was noted. Stating 
the advantages of the Bowes drive, Sea- 
man said that weight and space are 
saved, high electrical efficiency is ob- 
tained, better fuel economy results, power 
is available for auxiliaries, and when the 
driven shaft is not required to operate, 
large amounts of power are available for 
other service, such as cargo handling on 
a ship. If an emergency causes failure 
of the drive, the rotating members can be 
bolted together and operated at reduced 
speed. The fact that no large amounts 
of electrical power are switched under 
load simplifies control. At present, a 
6 to 1 speed ratio is the practical limit. 
Chain Drives. On the same program, N 
C Bremer. Morse Chain Co. told how 
transmission chain, long used success- 
fully in industry. was applied during the 
war to marine drives. He pointed out 
that the primary function of chain drives 
in diesel-propelled vessels should be con- 
sidered that of compounding or transfer- 
ring power from two or more engines to 
a single propeller shaft and that while 
chain drives are efficient speed reducers 
they will not commonly be adapted to the 
function of speed and torque change in 
a single-screw vessel, as in this case a 
gear drive would be indicated because of 
its inherent compactness. Design possi- 
bilities of multiple-engine plants may 
often be enhanced by combining reduc- 
tion gears with chain drives. 

Discussing power-capacity ranges of 
chain drives, Bremer presented a table 
of ratings, which indicated that up to 
nearly 2000-hp per engine may be han- 
dled by a single transmission provided 
that input speed is fairly low (250-460 
rpm). Such drives have sharply defined 
upper limits of rotative speed for any 
eiven pitch. While ratios as high as 10 to 
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intermediate member on driven shaft, fixed outer member. 
Fig. 4—Marine chain drive for two engines, 3-to-1 reduction, 
with disconnect clutches, emergency fire-pump drive 


1 may be used in industrial drives, the 
outside limit for marine service should be 
about 5 to 1, Bremer said. Chain drives 
for marine service are slightly more than 
99% efficient at full load. They are not 
critical as regards oil viscosity but a sep- 
arate sump strainer, and pump should 
be provided for the drive, and spray pipes 
should be placed to distribute oil to all 
parts of the chain. Oil cooling is not 
always necessary; when chain speed is 
less than 2500 fpm, oil temperatures sel- 
dom exceed 130 F. 

Railroad Applications. In a symposium 
on railroad diesel engines, J H Davids, 
Fairbanks, Morse & Co, described de- 
sign and construction features of that 
company’s opposed-piston engine; Hans 
Bohuslav, Sterling Engine Co, discussed 
railroad applications of his company’s 
Viking diesel; Ralph Boyer, Cooper- 
Bessemer Corp, outlined characteristics of 
two engines built for railway service, 
and Ralph Miller, Nordberg Mfg Co, 
dealt with the question of whether cyl- 
inder diameters for high-power diesel lo- 
comotives should be large or small. 
Combustion Temperatures. In a further 
report on research into measurement of 
diesel combustion temperatures, O A 
Uyehara, P S Myers, K M Watson and 
L.A Wilson, all of the University of Wis- 
consin, presented flame-temperature data 
obtained with the electro-optical pyrom- 
eter developed at the University, and per- 
formance curves showing the influence of 
operating variables. They used unique 
contour graphs to show combustion char- 
acteristics in an easily visualized form. 
Gas Turbines. A series of six papers 
dealing with gas-turbine developments 
was presented. These also appear on the 
program for the semiannual meeting of 
ASME and will be reviewed in the re- 
port of that meeting to be published in 
August Power. 
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One of two forced-draft fans driven by single-speed motors; 
132,000-cfm maximum capacity at 135 F, vane controlled 


Two induced-draft fans with vane control, each driven by a 
single-speed motor; 230,000-cfm maximum capacity at 425 F 


West Penn Power Adds New Unit 
At Springdale Station: 2 


Concluding article on high-pressure installation that raises 
capacity of the mine-mouth plant to 319,000 kw net. First 
operated in December 1945, unit is essentially a separate 


station with no main steam connections to existing equipment 


By G D BURLEIGH, Engineer, Power Department, West Penn Power Co 


Station Performance. The station and 
equipment efficiency meets expectations, 
eumparing favorably with that of other 
modern installations. Preliminary tests 
indicate a station net heat rate of 10,850 
Btu per kwhr and a net coal rate of 0.86 
lb per kwhr. Combined over-all efficiency 
of boiler, economizer and air preheater 
approximates 90%. These are for full- 
load conditions. 

Steam Header. A 12-in. seamless 
chrome-molybdenum pipe with welded 
joints and fittings passes the high-pres- 
sure steam from boiler to turbine. Be- 
cause this is a single boiler per turbine 
installation no nonreturn valve is needed. 
Steam flow can be controlled by one 12-in. 
1notor-operated gate valve near the boiler. 
This valve may be operated from either 
the boiler board or the turbine board as 
well as at the valve itself. An emergency 
control station for this valve is located in 
the old station. 

To prevent waste of steam during boiler 
warm-ups a crossover connection to the 
340-psig system is provided. 

Heat Balance. The heat balance dia- 


72 (440) 


gram (p 75) shows that the condensate 
pumps force the condensate through the 
air-ejector condensers and the low-pres- 
sure closed heater to the deaerator, which 
has 46-psig pressure at full load. After 
leaving the deaerator the water pressure 
is raised to about 450 psig by the booster 
pumps. It then passes through the inter- 
mediate- and high-pressure heaters to the 
boiler feedwater-pump suction. From the 
Loiler feed pump the water flows directly 
to the economizer at about 1850 psia. 

A 21,000-gal surge and storage tank 
connects between the air ejector and the 
low-pressure heater into the condensate 
line, but the deaerator pressure is too 
great to permit this tank to float on the 
line. Instead a Bailey automatic conden- 
sate control operates air-operated valves 
installed in the condensate line before 
the deaerator and another in the roof-tank 
riser. Deaerator-storage-tank water level 
determines the opening of these valves. 
Water level rising above normal opens the 
roof-tank riser valve and closes the deaer- 
ator valve, forcing water to the roof tank. 

Falling deaerator-water level opens 


wide the deaerator valve and closes the 
roof-tank valve. Water from the roof tank 
returns to the system through a connec- 
tion to the top of the main condenser, the 
flew being regulated by an air-operated 
valve controlled by the hotwell level. 
This arrangement permits some recir- 
culation through condensate pumps and 
ejector condensers at all loads below 
maximum. An emergency pump can pass 
water directly from roof tank to deaera- 
tor. This pump operates automatically 
when deaerator-water level falls to a low 
point, or it may be operated manually 
from the turbine control board. 
FEEDWATER HEATING SYSTEM 


Heaters. The low-pressure heater, of 
the horizontal type, receives the gland 
leakoff steam from the high-pressure tur- 
bine as well as the low-pressure bleed 
steam. The intermediate- and high-pres- 
sure heaters are of the vertical type. All 
three heaters are of the floating-head re- 
movable-bundle design; the bundles may 
be removed without first removing the 
shell cover. Low- and intermediate-pres- 
sure heater tubes have Admiralty metal 
tubes, and the high-pressure heater has 
70-30 copper-nickel tubes. 

A bypass is arranged around both the 
higher-pressure heaters so one alone can- 
not be removed from service. Bypass and 
shutoff valves are all motor-operated from 
the control board. 

Extracted steam passes to the heaters 
through motor-operated Thrustor valves 
that close on reverse flow, or when the 
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throttle valves trip, or from high water 
in the heaters. Level regulators through 
air-operated diaphragm-control valves su- 
pervise heater drain flow. 

High location of the deaerator insures 
ample head on the booster-pump suction. 
Thrustor valves supervise bleed steam 
flow to this heater also. The equipment 
has a 1,000,000 lb per hr rating including 
a 2370-cu-ft storage tank with a capacity 


A 531-sq-ft straight-tube single-pass vent 
condenser serves the deaerator. There 
are two 6-in. Consolidated relief valves, 
a 12-in. Belfield overflow control valve 
and one 4-in. Chapman vacuum breaker. 

The cast-iron trays for both heating and 
deaerating sections are standard Elliott 
step type, which one man can handle 
readily. Deaerator maximum working con- 
ditions are 50 psig and 340 F. 


of about 140,000 Ib at normal water level. Pumps. The three motor-driven 4-stage 
Radiant-type steam-generating 
unit produces 800,000 Ib per tt 
hr at 1340 psia and 925 F +s 
AIR 
H HEATER 
4 


booster pumps, of 500,000-lb-per-hr ca- 
pacity each, raise the water pressure to 
450 psig after leaving the deaerating 
heater. Remote-controlled motor-operated 
discharge valves regulate flow. Motor 
drives are started and stopped from the 
control board with no provision for auto- 
matic control. 

Three motor-driven 7-stage boiler-feed 
pumps raise the water pressure from 440 
to 1840 psig after it leaves the high-pres- 


| 


Control board for the steam generator. 
Automatic sequentially operated soot- 
blowing control is at the extreme left 
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H 
a A Coal-bunker hoppers and coal scales supply the pulverizing 
Seca aa mills below. Burner pipes and boiler wall in the background 
| 
Springdale Station—Boiler No. 177 
Expected Steam-Generator Performance 
HH} | Hh = Steam pressure at superheater outlet psig........... 1325 1325 
WI Steam pressure in boiler drum...... er 1338 1375 
Temperatures: deg F 
Water entering 380 430 
| Air leaving air 490 538 
HHT Excess air leaving economizer...... OT 30 5 
Over-all steam-generator efficiency..percent........ 87.23 86.65 
i} 
Sec 
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1,000,000-Ib-per-hr deaerator with 2200- 
cu-ft capacity is operated at 46.2 psia 


Acknowledgment: is ex- 
pressed to coworkers G C Spray and J T 
Rummell who contributed material used 
in the preparation of this article. 


STEAM GENERATOR AND AUXILIARIES: 


sure heater. These pumps are also oper- 
ated from the control board. Bailey con- 
trol bypasses the pumps when load falls 
to about 15% of capacity. No differential- 
pressure control is provided since the 
entire duty is taken up by the Bailey 3- 
element feedwater control. 


WATER-SUPPLY SYSTEM 


Makeup System. The one evaporator 
has more than sufficient capacity to take 
care of ordinary makeup needs. but since 
no tie exists between new and old con- 
densate systems no makeup source would 
be available when this evaporator goes out 
of service. For this condition a line con- 
nects the steam-condensate discharge 
from the 100-psig heater of unit No. 6 
to the deaerator of the new unit No. 7. 
Since this condensate originates from No. 
6 evaporator steam, feed pumps and live 
low-pressure steam, it has suitable high 
purity for use as makeup. 

Three 65,000-gal storage tanks main- 
tain a reserve condensate supply. Tank 
71 supplies the old station; tank 72 holds 
boiler filling water and may be used in 
emergency for the old station: tank 73 
supplies the new unit through two 500- 
gpm pumps. No connection exists he- 
tween the last tank and the first two. 

Overflow from the condensate roof 
tank of the new unit may be led to any 


ut the three tanks. If tank 73 water is 
needed for any reason to take care of the 
old station, it may be pumped to the roof 
tank and from there overflowed to the 
other two tanks. Two filling pumps trans- 
fer the water from tank 72 to boilers out 
ef service. When ready for service the 
oilers start with this water. If the boiler 
shows leakage the water can be returned 
ic tank 72 and used again. 

Service Water. The intake 
supply the raw service water through two 
2500-gpm 80-ft-head pumps. These pumps 
discharge against a standpipe with an 
overflow and supply two generator-hydro- 
gen coolers and two turbine-oil coolers. 
During operation one hydrogen cooler 
may be taken out of service by reducing 
turbine load to 85% or less. 

Hydrogen- and oil-cooler discharge wa- 
ter together with the standpipe continu- 
ous overflow goes to a concrete service- 
water tank located under the floor. Two 
high-level service pumps. designed to de- 
liver 2500 gpm against 300-ft head. raise 
water from the service tank to a 3000-gal 
hearing-water tank located in the stack 
base, 160 ft above the floor. This tank 
and its riser supply water to the fan bear- 
ings, precipitator hydro-mix valves. pul- 
verizer-mill blowers and the ash-service 
line. 

l.ow water in the standpipe causes an 


tunnels 


Principal Power-Plant Equipment 


Radiant type, 800,000 lb per hr, 1550-psig design pressure, single 


drum, entirely suspended from building block-and-plaster casing 
steel 
nen Babcock & Wilcox Co 


Six thermal-tyne spray nozzles each with Bailey control valve, 
superheater-outlet steam temperature 925+10F between 400,000 
and 800,000 lb per hr 


108,000 sq ft, tubular, vertical, welded element 

18,800 sq ft, steel, continuous tube, 1650-psig design pressure 


34,660 sq ft, continuous, self-draining, outlet steam 1325 psig, 925 F 
Burners, 10, two connected to each of 5 mills..Babcock & Wilcox Co 
Babcock & Wilcox Co 

10-ton capacity each; grinding elements are steel balls between 

rotating lower ring and stationary upper ring; adjustable grinding 
pressure 
Tere Babcock & Wilcox Co 

Constant speed at either 5 or 2% rpm 
cd B F Sturtevant Div 

132,000 cfm, 135-F inlet, 13-in. static pressure, 1175 rpm, vane control 

230,000 cfm, 425-F inlet, 10.9-in. static pressure, 695 rpm, vane 


control 
Electrostatic, wire and perforated-plate electrodes, 95% efficiency 
Vulcan Soot Blower Corp 


Automatic sequentially operated; 4 retractable units, 12 rotary units, 
operated by air at 80 to 125 psig. Blowing steam 16,500 lb per 
period at 300 psig and 700 F 


Coal-screening hopper, one per mill............. Stock Engineering Co 
6x6 in., 1175-gpm ash-laden solution through 1200 ft of 6-in. pipe 
Byron Jackson Co 

Deepwell turbine-type, 1500 gpm at 1180 rpm, 394-ft dynamic head 
Boiler-starting fuel-oil pump.................... The Viking Pump Co 
Economizer recirculating pump.......... .........- The Hankison Co 

144x2 in., 70 gpm at 600 F and 100-psig differential pressure 


300 gpm, 40-ft dynamic head, remove surplus water from ash system 
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Ash-settling basin sump pump, 2.............+-00005: Goulds Pump Inc 
Submerged centrifugal, 500 gpm at 1150 rpm, 35-ft total net head 
Bearing-water tank, f-d and i-d fans.......... Connery Construction Co 
Continuous-blowdown flash tank....Pittsburgh Piping & Equipment Co 
Flyash disposal hydro-mix valves, 20............ Allen-Sherman-Hoff Co 


Ash-handling system, including pyrites transport Allen-Sherman-Hoff Co ~ 
Includes ash sluice, two feed chambers, ash sump, bilge sump and 
sluice for handling mill rejects to ash sump 

Mill-level control, 2-speed, intermittent feed.......... Bailey Meter Co 


TURBINE-GENERATOR AND AUKXILIARIES: 

Normal rating, 65,000 kw, full-load 81,250-kw, 3600 rpm, 2-cylinder 
tandem-compound double-flow impulse-reaction, steam from 1250 
psig and 925 F to 1.5 in. Hg abs, bleed points at 11th, 18th, 24th, 
28th stages. Motor-driven turning gear, low-vacuum trip, two 
explosion doors. Generator is rated at 81,250 kva, 11,500 v, 0.9 
short circuit ratio, hydrogen cooled at % psig; with 15 psig, 
generator capacity is 93,440 kva 

Westinghouse Electric Corp 
50,000 sq ft surface, single pass, radial type, divided water boxes, 
arsenical Admiralty tubes 

Condenser circulating-water pumps, 2...... Westinghouse Electric Corp 
48-in. vertical-discharge propeller type; 48,750 gpm each at 495 
tpm with 2 pumps operating; 61,000 gpm with 1 pump operating 

Westinghouse Electric Corp 
3480-sq-ft surface type, mounted inside main-generator housing 


CONDENSATE AND FEEDWATER SYSTEM: 


Three-stage vertical-centrifugal, 1400 gpm at 1170 rpm, 300-ft 
dynamic head 
Low-pressure feedwater heater................ American Locomotive Co 
2970 sq ft, horizontal, floating head, 4-pass 
1,000,000-1b-per-hr capacity, 2200-cu-ft water storage, 50-psig design 
Allis-Chalmers Manufacturing Co 
1080 gpm, 50-psig suction, 450-psig discharge, 4-stage 
Intermediate-pressure feedwater heater....... American Locomotive Co 


2380 sq ft, vertical, floating head 
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air-operated valve to open, permitting wa- 
ter to pass from the old raw-water roof 
tanks to the standpipe. A 200-gpm pump 
supplies water to the bearing-water tank 
in emergencies. 

Fuel Supply. To supply 1000 tons of 
coal daily for the new generating unit 
changes in coal-handling machinery were 
made and added mining equipment of 
greater capacity was installed at the 
Springdale Mine of Allegheny Pittsburgh 
Coal Co. This mine, a subsidiary of the 
West Penn Power Co, is located directly 
across the river from the station. 

Designed and purchased were three 
hundred 8-wheel all-steel mine cars hav- 
ing double the capacity of the replaced 
cars. Also added in the mine were two 
mine locomotives, two mechanical coal- 
loading machines as replacements and an 
electrically operated rotary mine-car 
dump for necessary handling capacity. 


ELECTRICAL EQUIPMENT 


Main Generator. Nominally rated at 
65,000 kw with 80% pf, 11,500 v and 
3600 rpm the main generator can develop 
81.250 kva with 1%4-psig hydrogen pres- 
sure and 93.440 kva at 15-psig pressure. 
A separate dually driven exciter provides 
excitation. Provision has been made for 
future excitation from either an electronic 
exciter or a direct-connected shaft exciter. 


3200 sq ft, vertical, floating head 


High-pressure feedwater heater................ American Locomotive Co 


1435 psia 
1390 psia, 
3 
Attemperator 
1265 psio, 925 F 
—» 706,000 Ib per hr 
(340 psia =/453 Btu 
Blowdown 63600 Ib perhr 330 psia h=/328 Btu 3 
7000 /b per 
61,500 /b perhr psia h=1245 Btu 
Evaporator - 
713,000 /b per hr 
1850 psia, 4/6 F be 
h=3938tu \Mokeup 250 F 
19,600 /b per hr 
h= 218 Btu condenser 
43,300 From turbine 
Soiler-feed /6 per hr | 
heater y 
4 
32 
psia~ 12. 106. 
63600 1b per hr h=3988tus heoter 


At full load of 81,250 kw expected turbine-cycle heat rate equals 9230 Btu per kw- 
hr for unit No. 7. Heater-water pressure of last two heaters is below 500 psia 


Station Auxiliaries. An Allis - Chal- 
mers 7500-kva 11/2.3-kv outdoor trans- 
former supplies the new unit’s auxiliary 
drives, which are all electrical. It con- 
nects through gang-operated load-break 
disconnect switches to the generator ter- 
minals. The transformer low-tension side 


Springdale Station, West Penn Power Co 


connects to two 2300-) switchgear cubi- 
cles located between the turbine and 
boiler sections. Only one breaker per 
feeder is provided and the various tur- 
bine and boiler circuits of corresponding 
service are divided between them for 
flexibility and continuity of operation. 


INSTRUMENTS AND CONTROLS: 


Byron Jackson Co Automatically balanced, double range. potentiometer type, 50 points 
7-stage, 500,000 Ib per hr at 3585 rpm, - 440- “psig suction, 1840-psig Conductivity recorders, 2, multipoint....... .Leeds & Northrup Co Beg in 
discharge, water temperature 430 F : Multipointer gages, dry diaphragm................... Bailey Meter Co sit 
Condensate roof tank, 20,000 gal.............. Connery Construction Co Steam-flow air-flow meter and various flowmeters...... Bailey Meter Co 
Drum-water-level recorders, 2........... 
Three-element feedwater control...............0+0s0008 ailey Meter Co 
MAKEUP, TREATMENT AND SERVICE-WATER SYSTEMS: Feedwater-pump bypass control...........0ee0eseeceee Bailey Meter Co 
Sweet-water tank, 65,000 gal.................. Connery Construction Co 
Sweet-water tank, 65,000 gal........... Pittsburgh-Des Moines Steel Co resistance element, electronic. 
Boiler drain tank, 65,000 gal........... Pittsburgh-Des Moines Steel Co COMEFOE. 


Boiler-fill pump, 2, 8-stage 600 gpm............. 
Sweet-water pumps, 2, 3-stage, 500 gpm at 3450 rpm.Ingersoll-Rand Co 


Byron Jackson Co 


Feedwater-heater level control, 


Hagan-Bailey arrangement.Hagan Corp 


10-psig pressv- — Condenser circulating-water differential transmitter....... Hagan Corp 
Evaporator-feedwater-deaerator pump, 2....... ..... Ingersoll-Rand Co 
Single-stage, 1400 gpm . 1750 rpm, 85-ft total dynamic head GENERAL STATION EQUIPMENT: 
Evaporator feedwater pump, 2.........cccccvccccceses Ingersoll-Rand Co High-pressure piping............... Pittsburgh Piping & Eauipment Co 
Two-stage, 250 gpm at $500 rpm, 480-ft total dynamic head Walworth Co 
17,800 lb per hr vapor at 35 psig from feedwater at 250 F, with Chapman Valve Co 
18,080 lb per hr steam at 122 psig and 460 F condensed in tubes Stock Engineering Co 
Evaporator vapor Cochrane Corp Connery Construction Co 
The Permutit Co Principal motors..Allis-Chalmers, General Elec, Westinghouse, Elliott 
Zeolite, 7 ftx1l-ft, 9-in. shell, 90,000 gal water in 6 hr Johns-Manville Co 
Softened-water booster pump, 250 gpm, 3450 rpm....Ingersoll-Rand Co Flood pump, 2150 gpm at 1180 rpm, 30-ft head...... Byron Jackson Co 
Zeolite water-softening brine pump, 10 gpm, 1750 rpm...... Deming Co Oil filter pumps, 2, 18 and 28 gpm..Worthington Pump & Machinery Corp 7 
Chemical feed tank................ Pittsburgh Piping & Equipment Co Sump pumps, 2, 500 gpm, 1150 rpm, 40-ft head....Yeomans Brothers Co ie 
Bearing-water auxiliary pump...................00+8: Ingersoll-Rand Co Sump pump, 24 gpm, 1750 rpm, 20-ft head.............+5055 Deming Co Hh 
Single-stage, 200 gpm at 3450 rpm, 65-ft total dynamic head Passenger elevator, 2000-lb capacity. Westinghouse Electric Elevator Co 
Fire pump, 2, 1000 gpm at 1775 rpm, 125-psig total pressure........ Bethlehem Steel Co 
Boiler-feed-pump gland-sealing water pump, 30 gpm..Byron Jackson Co nae Pittsburgh Plate Glass Co 
Deepwell turbine type, 4-stage, 2100 gpm at 1750 rpm, 334-ft head H H Robertson Co 
Deepwell turbine type, 1 stage, 2500 gpm at 1750 rpm, 80-ft head Johns-Manville Co 
Low-level service-water standpipes, 2........ Connery Construction Co Lastik Products Co 
Gland warer-oupely Connery Construction Co Roofing, built-up waterproofing. Limbach Co 
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dollars per hr per kw= 
dollars per kwhr 


Incremental unit cost, 


Unit cost, 


dollars per hr per kw« 
dollars per kwhr 


Total Cost,C, 
dollars perhr 


Fig. 1—Preferable method of finding 
incremental production costs, when pos- 
sible, Is based on correlation of hourly 
cost rate and constant kilowatt output 


dc 
dE, 


dollars per kwhr 


incrernental unit cost, 


Unit cost, 
dollars per kwhr 


rcomponerrt or 

/ncremert 

| | Fixed comp 


Total cost, C, dollars 


Energy, kwhr 


Fig. 2—While not precise, incremental 
production costs must at times be found 
from curve faired through plot of total 
cost vs total output for given periods 
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How Calculate 


Vital to economical load division among generating stations 
is a knowledge of the additional costs incurred by adding blocks 
of generation on each station. Here are methods of finding 


relation between incremental cost and incremental output* 


By M J STEINBERG 
Division Engineer, System Engineering Dept 
Consolidated Edison Co of New York, Inc 


> WITH UNIVERSAL RECOGNITION that the 
use of incremental rates should guide 
economy loading of power plants, many 
practical problems arise relating to the 
determination and application of incre- 
mental plant performance, whether ex- 
pressed in monetary or thermal units. 
This involves establishing incremental 
costs for fuel, labor, supplies and main- 
tenance—major production-cost compo- 
nents for electrical energy. 

Cost Terminology. Before discussing 
these components the term, cost, should 
be clarified because there are many kinds, 
such as total cost, unit cost, average cost, 
incremental cost, fixed-cost component, 
variable-cost component. Of these, the 
basic cost is the total cost from which the 
others can be derived when the variation 
with either kw load or kwhr energy is 
known. Fig. 1 and 2 show typical cost 
variations with load and energy. 

Total cost curves have two compo- 
nents: (1) The fixed component com- 
monly known as the no-load intercept has 
a constant value and is independent of 
the load or energy. (2) The variable 
component depends on the magnitude 
of the load or energy. For any two points 
on the curve, such as a and B, the dif- 
ference in cost is the increment cost, and 
the difference in load or energy is the 
increment load or increment energy. 

The unit cost is an average cost ob- 
tained by dividing the total cost by the 
corresponding load or energy. 

The incremental unit cost is the ratio 
of the increment costs to correspondingly 
very small increments of load or energy 
resulting in the smooth curves shown, 
Fig. 1 and 2. To save calculating time 
it is customary to use average incremen- 
tal unit costs obtained by dividing incre- 
ment costs by corresponding sizable in- 
crement loads or energies resulting in 
the stepped type of curve shown. 

Fig. 1 and 2 show similarity in form but 


differ in that Fig. 1 is plotted against kw 
load and Fig. 2 against kwhr energy. 
Load is the time rate at which energy is. 
transferred or transformed. Hence the 
costs plotted against load must be stated 
in time -rates as indicated. Energy, as 
used here, is the electrical equivalent of 
work and is calculated as the product 
of the load and the time during which 
that load is maintained. Costs are the 
total incurred in that time. 

Of the two methods of presenting pro- 
duction costs Fig. 1 is preferred because 
it is independent of load cycle. The 
method of Fig. 2 should be used only 
as a last resort because production costs 
for a given energy output magnitude may 
vary substantially depending on the load- 
cycle variation. Fig. 3 shows this effect 
for four assumed monthly load cycles. 
For each cycle the monthly energy is 
the same, but the production costs for 
the month vary over a wide range. 
Production Costs. Of the four cost com- 
ponents, fuel, labor, supplies and main- 
tenance, the first is the most important 
since it amounts to about 60 to 80% of 
total production cost. Fortunately fuel 
cost can be calculated with a precision 
that checks actual performance to within 
+ 1%. Fuel costs are derived from 
plant thermal performance, usually ex- 
pressed in Btu per hr input for given 
kw load, and may be shown as curves 
similar to Fig. 1. Because ample litera- 
ture describing methods for deriving in- 
cremental fuel costs is available this item 
will not be discussed further. 

Total production-cost curve can be 
divided into fixed and variable com- 
ponents. The fixed component can in- 
clude all charges that do not vary with 
load. Labor costs can be included in 
this category because usually the amount 


* From a paper read before the May 29, 1946, Harris- 
burg, Pa., meeting of the Pennsylvania Electric Ass0- 
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of equipment placed in service will in- 
fluence them directly. Operation of ad- 
ditional boilers, turbines and auxiliaries 
to supply an increment of load may re- 
quire additional operating personnel and 
within the limits of capacity so added, 
the incremental labor costs will be fixed 
and independent of increment load sup- 
plied by the generating station. 

For the supply cost, analysis indicates 
that the average unit cost per kwhr re- 
mains relatively constant, justifying the 
assumption that the incremental unit 
cost equals the average unit cost. This 
assumption introduces no appreciable 
error because of the item’s smallness 
relative to total production cost. 


MAINTENANCE COSTS 


Up to the present time no method has 
been developed to express maintenance 
cost in terms of a time rate as in Fig. 1. 
Arbitrary methods must be used to de- 
termine incremental maintenance costs, 
generally based on average costs taken 
from records of account, and can be 
represented as in Fig. 2. Incremental 
maintenance costs should exclude the 
fixed-cost component. The accounting 
records can be used to break down the 
costs applicable to the power-plant com- 
ponents, such as building. structures, 
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Fig. 3—Total monthly output of 36,000 mwhr can have wide 
range of production cost even though each load value incurs 
a fixed hourly cost rate. Monthly cost depends on load cycle; 
that is, on the number of hours operated at each load 


fuel- and ash-handling equipment, boiler- 
and turbine-room equipment, electrical 
apparatus. Judgment then determines 
whether changes in annual generation 
affect each class of equipment, those 
items not affected being excluded. For 
the equipment judged to be affected by 
generation variations, the average unit 
maintenance costs are considered as the 
incremental maintenance costs. For a 
more detailed discussion of this method 
see “Analyzing Steam Plant Increment 
Costs” by Paul B Metcalf, Electrical 
WV orld, Feb 26, 1938. 

For an electric system consisting of a 
relatively large number of power plants, 
the foregoing method becomes unwieldy. 
For simplicity in billing, the most con- 
venient way pegs the incremental main- 
tenance cost as a percentage of the in- 
cremental fuel cost for the system as a 
whole. This method cs applied to a 
large system is discussed in the remainder 
of this article. 

A power plant was selected whose an- 
nual generation reduced gradually over 
a period of years until the plant was 
shut down and ultimately retired. This 
plant was chosen because no equipment 
was added or removed during this period. 
There were no major changes in design 
to affect the efficiency or plant perform- 


Fig. 4—Variation of production costs with annual output 
for an actual power plant during the years of 1922 to 1930 
inclusive, adjusted to common price level of 1937. These 
generating-cost curves are of the type shown in Fig. 2 


ance; hence any performance changes 
were caused solely by variations in an- 
nual generation. From records of ac- 
count, the total annual fuel and: main- 
tenance costs, adjusted to price levels 
as of some particular year, were plotted 
as a function of annual generation, Fig. 4. 
Some judgment must be exercised in re- 
spect to maintenance costs. Where ex- 
traordinary or deferred maintenance 
costs exist, the costs should preferably be 
plotted as 5-year running averages. From 
the data assembled, the ratios of annual 
maintenance to annual fuel costs were 
derived and plotted as in Fig. 5. 


DERIVING COST CURVES 


Using conventional methods, incre- 
mental fuel- and maintenance-cost curves, 
Figs 6, were derived from the annual 
cost curves of Fig. 4, as well as the ratio 
of incremental maintenance to incre- 
mental fuel costs. The incremental-costs 
ratios were then plotted against the an- 
nual-costs ratio, as in Fig. 7, from which 
incremental maintenance costs as a per- 
centage of incremental fuel costs could 
be determined for any value of annual 
maintenance cost expressed as a per- 
centage of the annual fuel costs. This 
established the relation between incre- 
mental and annual maintenance costs, 


(445) 77 


; 

a 
le 
; 
4 
| 
che 
Ying: 
s 
iy. 


TTT Incremental 
“TTT | B 
Nr Rotio: Maintenance 2 Lae 
203 — Fue/ + Maintenance +—{03 2 3 26 
| Ratio: ~ = 26 
S uve | 
ttt 02 E | | 
Fig 5 Fig 6 E i | 
12H 4 ++ 1.2 | j 
1.0 + San 10% 
& 
02 gintenonce Maintenance 02 
Annual net generation, million kwhr “ Annual maintenance cost in percent of annual fuel costs 


Fig. 


of incremental 


output derived from Fig. 4. 


which was simple to apply in practice. 

It is not intended to imply that the an- 
nual maintenance costs of the selected 
plant are representative of costs for 
other plants or for the entire system, 
since operating conditions, design and 
load cycle are factors that may cause 
considerable variation in annual main- 
tenance costs. The writer believes, how- 
ever, that some relation between annual 
maintenance and annual fuel costs exists, 
which in turn governs the relation be- 
tween the corresponding incremental 
costs as shown in Fig. 7. In other words, 
Fig. 7 indicates relative rather than ab- 


solute values and it remains to be seen 


5—Variation of average unit costs and their ratio 
with annual output derived from Fig. 4. 
unit costs and their ratio with annual 
Note difference from Fig. 5 


Fig. 6—Variation 


whether this curve, derived from a 
selected plant, is also applicable to the 
entire system. 

Fig. 8 shows the ratio of annual main- 
tenance to annual fuel costs for the en- 
tire system as a function of the fuel price 
alongside. These values, covering a 
period of 16 years, are based on values 
of record without adjustment to price 
levels of some particular year. For this 
system the variation in the ratio of an- 
nual maintenance to fuel cost lies within 
a narrow band which is further reduced 
when plotting 5-year running averages. 
It appears that the ratio of annual costs 
is not materially affected by variation in 


Fig. 7—Relation between ratio of incremental costs from 
Fig. 6 and ratio of average unit costs from Fig. 5 can be 
expressed as a _ straight 


allows easy application to actual station production costs 


line. This simple correlation 


fuel price. This demonstrates the prob- 
ability that price levels for maintenance 
labor and materials vary in proportion 
to fuel-price levels. 

Variation in thermal efficiency, which 
directly affects annual fuel costs, appears 
to have no effect on the ratio of annual 
mdintenance to fuel cost. One explana- 
tion may be that thermal-efficiency im- 
provement, whether the result of im- 
proved operating procedure or additions 
of more efficient equipment, and the re- 
sulting reduction in annual fuel costs, 
is also accompanied by a reduction in 
annual maintenance costs without mate- 

(Continued on page 146) 


an values adjusted to 1941 price levels 
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Fig. 8—Ratiog of annual maintenance to annual fuel costs 
for system comprised of several plants lie in narrow band 
showing no significant variation with changing fuel price 
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Fig. 9—Variation of system annual fuel and maintenance 
costs with generation for 1933 to 1941 adjusted to common 
price levels, showing derivation of incremental cost ratio 
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Recently at White Sands proving 
grounds in New Mexico, the U. S. tested 
Germany’s practical application of the 
proverbial “bolt from the blue.” the 
dreaded V-2 rocket bomb. This test was 
one step in our Army Ordnance program 
to uncover all the know-how on rockets 
developed over a 12-year period by the 
Germans and demonstrated by this so- 
called bomb of the future. E J Tanger- 
man, former managing editor of Power 
and a McGraw-Hill representative at the 
firing test, here supplements other data 
on the V-2 published in Power, Feb 
1945, p 99. 


THE ROCKET 


At that time it was known that V-2 
was truly a rocket bomb. That is, it 
drew all its power-supporting fuels from 
its own reservoirs, unlike a_ turbojet 
which relies for some of its propelling 
gas on surrounding atmosphere. These 
reservoirs supply sufficient combustibles 
to propel at a maximum speed of 3800 
mph (5600 fps) a rocket that is 46 ft 
long and 5.4 ft maximum dia, with a load 
of 28,380 Ib when fully fueled. In order 
of arrangement through its 46-ft length 
come a nose or warhead, control com- 
partment, fuel tanks, turbine and pumps 
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Power Beyond the Stratosphere 


and a combustion-chamber-venturi nozzle 
assembly that constitutes the engine. 

Fuel Tanks. Of these the cylindrical, 
dome-ended fuel tanks. one below the 
other, take up 20.2 ft. The upper or 
ethyl-alcohol tank, 255 lb with fittings. 
tapers toward the nose. The lower or 
oxygen tank, 375 lb with fittings, is built 
of the same material, aluminum alloy of 
a graduated thickness. Reduction in 
weight results from this method of fabri- 
cation, but full fuel weight can be carried 
only when the rocket stands upright. 
Both tanks also operate under pressure 
to prevent tank collapse from atmo-- 
pheric pressure as fuel is used up. Pre-- 
sure for the alcohol tank comes during 
initial burning stages from an aperture 
in the rocket’s nose that supplies air-ram 
pressure until lower density regions are 
reached. At this point the air line shut: 
off and nitrogen from cylinders within 
the rocket maintains pressure on the al- 
cohol within the tank. 

Pressure on the oxygen tank comes 
from vaporizing a small quantity of liquid 
oxygen. During early stages while chill- 
ing the heavily insulated oxygen tank 
down to thermal equilibrium (—361 F) 
it is estimated that 4.5 lb of oxygen boil 
off each minute. A large vent valve in 


Technical details on the power 
plant that propels V-2, Ger- 
many’s rocket bomb now un- 
dergoing Army Ordnance tests. 
Novel methods of steam and 
power generation plus good 
application make the plant in- 


teresting to all power men 


Rocket in upright position for launch- 
ing. The fins cover all the power bay 
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this tank prevents excessive pressure 
trom building up during this period. 
When burning is under way a small quan- 
tity of liquid oxygen evaporated in a heat 
exchanger within the rocket maintains 
desired pressure. 

Expansion Allowance.  Flow-control 
valves in 6-in.-dia outlets regulate fluid 
feed from tanks through brass expansion 
bellows of the same dia. Tubing, incased 
in double-walled glass-wool insulation, 
passes through the oxygen tank to carry 
alcohol to its pump. 


TURBINE AND PUMPS 


Pumps for both alcohol and oxygen lie 
in the 12.4-ft power bay. The oxygen 
pump delivers 153 lb per sec of oxygen 
at 381 psi at the outlet, and the alcohol 
pump develops a 410-psi pressure for a 
delivery of 123 lb per sec of alcohol at 
its outlet. Driving force for these pumps 
comes from a direct-coupled 580-hp 3850- 
rpm single-stage steam turbine. 

This turbine, whose rotor, stator and 
blades are aluminum alloy, has an inlet 
flow of 5.4 lb per sec of steam through 
two rows of cast-iron nozzles at an es- 


If at 


timated 360-psi inlet pressure. 
lightened loads the turbine should in- 
crease its speed, an overspeed trip oper- 
ates at about 5000 rpm to cut off fuel 
flow to the steam producer. 

Steam Generation. A 9x6 in.-dia steel 


container with hemispherical ends, 
called the steam producer, develops 
steam by the novel method of spraying 
into this chamber at predetermined rates 
a mixture of hydrogen peroxide and a 
permanganate solution (sodium, potas- 
sium or calcium) under the impulse of 
nitrogen under pressure. The permangan- 
ate serves as a Catalyst to dissociate water 
from the peroxide with sufficient heat re- 
lease to generate superheated steam at 
about 527 F. Steam moves through an 
asbestos-lagged steel line to a distribu- 
tion ring near the turbine and from it to 
the turbine nozzles. 

Steam and waste chemicals exhausted 
from the turbine enter a heat exchanger 
whose chief function is vaporizing a suf- 
ficient supply of bypass liquid oxygen 
for return to the oxygen tank where it 
maintains a pressure on this vessel. This 
heat exchanger serves further to reduce 


Sheam- turbine --- Waste-steam vents 
exhaust Heat 
exchar Combustion chamber 
Inlet steam from Hz 0, ~~ Alcohol lines for 
and permanganate { combustion 
action~~~~. 
Distributor H 
Interna 
Oxygen pump, cooling orifices 
rom Vv Ox 
Brass-<. team ‘Rs 
bellows \ turbin 
From_, Alcohol 
tank um, \ 
t 8ypassed alcohol / 
for power reduction \ f Alcohol inlet for 
Oxygen evaporated heat exchanger toymaintain 7 \ cooling service 
SOxygen vent line Spray“ fp, rjector dome ‘Venturi 
Alcohol feed lines to annular rings,ete 


Diagrammatic view of auxiliary section and power bay that identifies chief compo- 
nents and indicates the flow of fluids into and out of the combustion chamber 


Photograph of area covered by above sketch. 
left; oxygen vent line across upper foreground and a parallel steam vent line 
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Expansion bellows appear at extreme 


backpressure on the steam turbine. Steam 
leaving this heat exchanger exhausts 
through two 4.5-in. dural tubes that con- 
nect with two louvers in the rocket tail. 


ROCKET ENGINE 


Below these power-plant auxiliaries, 
pumps, turbine and heat exchanger are a 
combustion chamber and venturi nozzle 
which together make up the rocket en- 
gine. The combustion chamber occupies 
the lower 6 ft of the power bay. Its 
dimensions are: maximum internal dia 
of 37.3 in., nozzle dia of 15.7 in. at the 
throat and 29.2 in. at the mouth. It 
weighs 1025 lb and, with accessories, 
valves and feed lines, totals 1975 lb. 
Entire assembly including combustion 
chamber, nozzle assembly and dome- 
shaped injector head is of a low-carbon 
steel comparable to SAE 1020. A jacket 
of the same material is welded to the en- 
gine and is concentric in form. 

Cooling System. This jacket serves 
as acooler. An annular ring at the lower 
end of the chamber-venturi assembly re- 
ceives alcohol (about 10% of pump out- 
put) from 6 feed tubes. The ring directs 
fuel (1) into a row of coolant holes that 
spray a cooling film of alcohol on the 
inner wall of the nozzle at this point and 
(2) upward through the concentric cool- 
ing jacket into four externally mounted 
feed lines that supply three more an- 
nular rings around the engine before 
terminating at the top of the chamber in 
the injector dome jacket. 

An alcohol return valve spotted in the 
center of the injector-dome jacket feeds 
back a portion of this coolant alcohol to 
the inlet side of the alcohol pump. This 
valve opens under nitrogen pressure 
when the V-2 approaches the required 
speed for attaining its preselected range. 
The released alcohol feedback at the in- 
let cuts down the injection rate of al- 
cohol to the combustion chamber and re- 
duces resultant power output by two 
thirds. Total shutdown occurs when the 
turbine system stops. 


COMBUSTION CHAMBER 


Now for the combustion chamber itself. 
Its upper region or injector dome has 
two concentric circles carrying 18 
double-walled spray cups of about 6-in. 
dia at their external base. Spray from 
these cups converges at the chamber’s 
center line. 

A distributor located in the oxygen 
pump discharge routs liquid oxygen un- 
der 300 psi through 18 separate feed 
lines to each of the 18 spray cups. Here 
the liquid oxygen enters at the top, passes 
through an orifice system that vaporizes 

(Continued on page 144) 
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Menasha Municipal Plant Installs 


First Supercharged Intercooled Diesel 


> To THE OLDEST DIESEL-ENGINE munici- 
pal utility in Wisconsin goes the distinc- 
tion of installing the first supercharged 
intercooled diese] in commercial station- 
ary application in this country. The new 
1100-hp Nordberg engine replaces one 
of two 1200-hp engines installed some 
years ago at the Menasha municipal 
generating plant. 

Plant Growth. This plant, the history 
of which goes back more than 40 years, 
ranks as one of the oldest in the country. 
It started originally as a water-pumping 
station in 1905 with two 3-cyl 75-hp 
diesels belted to triplex pumps. In 1907, 
a generator was belted from one of the 
engines to provide street lighting and 
later a few homes were supplied. As 
load grew, there arose a demand for 24- 
hr service and a 225-hp engine was in- 
stalled in 1911 and a duplicate in 1913. 

In this latter year, litigation by the 
local public utility to prevent expansion 
of service shut the plant down for two 
years. The plant resumed operation after 
a court ruling in favor of the city, and 
took on all residential and commercial 
service. In following years, two 600-hp 
and two 1200-hp units were added. The 
new Nordberg engine replaces one of the 
latter. All units are 4-cycle, the earlier 
ones being of air-injection design and 
the new one mechanical injection. 

Intercooled Supercharging. Special in- 
terest attaches to the use of intercooling 
of the supercharging air in the new en- 
gine. It is a 4-cycle unit, 16x22 in., and 
is supercharged by an Elliott-Buchi ex- 
haust-gas turbocharger. Intercooling is 
accomplished between the turbocharger 
and power cylinders by a finned-tube 
cooler located back of the covers on the 
exhaust side of the cylinder block, see 
photo. Raw water from Lake Winnebago 
passes through the tubes while air from 
the turbocharger passes over the finned 
surface on its way to the cylinders. 


Engine Performance. Intercooling re- 
duces the temperature of the charge en- 
tering the cylinders and hence permits 
increasing engine output without exceed- 
ing temperature conditions known to be 
conservative. Tests made so far show that 
intercooling increases engine rating be- 
tween 18 and 20% with the same mean 
temperature in the cylinders and the 
same average exhaust temperature. Air 
passing through the intercooler is cooled 
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to within approximately 15 F of the cool- 
ing-water temperature, which at Menasha 
reaches a maximum of 80 F in summer. 
After passing through the intercooler, 
water goes to the lubricating-oil cooler, 
and then to the heat exchanger of the 
jacket-cooling system, before discharging 
to waste. 

Foundation and Generator. Another 
interesting feature of the Menasha instal- 
lation is the utilization of the old founda- 
tion and generator. This materially re- 
duced cost of installation and permitted 
the new unit to be placed in service much 
earlier than if the old foundation had to 
be removed, a new one built, and a gen- 
erator purchased at a time when electrical 
equipment was difficult to obtain. The 
old 850-kw generator was designed to 
operate at 300-rpm while the normal 
speed of the Nordberg engine is 327 rpm. 
Reducing engine speed to match gener- 
ator characteristics lowered engine rat- 
ing from 1200 to 1100 hp. 

Although the foundation for the old 
1200-hp erigine was considerably larger 
than required for the new unit, it was of 
such shape and so located it could be 


used with minor alterations. Distance 
from shaft center to floor line ran about 
the same on the two engines. Cutting off 
6 ft at one end of the foundation provided 
more room in the basement for engine 
auxiliaries. As original foundation bolts 
did not fit the new bedplate, holes were 
drilled in the concrete and new bolts 
grouted in. 

Using the old generator presented no 
unusual problems and it was left in its 
original setting. The principal problem 
lay in lining up the holes in the genera- 
tor and engine shaft flanges and reaming 
the holes for fitted bolts. 

Plant Statistics. The experience of 
the Menasha utility resembles that of 
many others in its constant load growth. 
Since 1938 it has been necessary to pur- 
chase some power and in 1945 the total 
of purchased and generated power came 
to 14,402,793 kwhr, about twice the city’s 
requirements of ten years ago. 

Supt P E Widsteen is in charge of 
both electric and water utilities; William 
Riemer, who has been associated with the 
utility since 1909, has been chief engineer 
of the generating plant since 1925. 


View of exhaust side of 60-cy! 1100-hp 300 rpm 4-cycle supercharged intercooled 
diesel at Menasha, Wisconsin, shows turbocharger and connection to the intercooler 
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Plant Proves Its Sound Design and High 
Efficiency Changing Fuel Situation 


General view of wood-preparation plant for Weyerhaeuser Timber Co, Everett, Wash., showing two slips for iog handling 


Efficient use of timber in the Northwest’s forest-products mills 


is rapidly making woodwaste fuel scarce, and hydro power 


is available from the great dams. But operating experience 


shows that the steam-power plant is still as important as ever 


by THOMAS W STEWART 
Chief Engineer, Power Plant, Pulp Division, Weyerhaeuser Timber Co., Everett, Wash. 


P IN THE SAWMILLS and in the pulp. pa- 
per and plywood mills of the Pacific 
Northwest the industrial steam-power 
plant still owes its importance despite 
changing conditions to the fact that re- 
quirements of process steam and of motive 
power go hand in hand. This relation- 
ship is practically constant for any par- 
ticular type of plant or process. There- 
fore so far as we can foresee such forest- 
products plants will always generate a 
major portion of their own power. 

Fuel Situation Changing. Moreover, it 
is increasingly important that the steam 
ptant of such mills be well engineered 
and efficient because of the rapidly chang- 
ing fuel situation. Costs are steadily in- 
creasing because wood-waste. formerly 
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so abundant in the area. is 
scarce. 


becoming 
This results from new develop- 
ments in the conservation and efficient 
utilization of timber by (1) better use of 
logs so there is less waste and (2) de- 
velopment of new markets for the waste 
material whose only use formerly was as 
fuel, 

A striking example of experience with 
this changing fuel situation is that of the 
plant designed and erected by O C 
Schoenwerk in 1935-36 for the pulp divi- 
sion of Weyerhaeuser Timber Co in Ever- 
ett. Wash. Operating experience has 
proved it soundly designed and efficient. 

Process Requirements. Pulp making 
in a plant of the Everett type requires 
large amounts of steam and water, and 


processes are carried on at several levels 
of temperature and pressure, thus sug- 
gesting the use of higher initial steam- 
pressure backpressure turbines. 
Three boilers supply 165,000 tb per hr 
of 630-psi 720-F steam to three turbine- 
generators, two of which are backpressure 
units. This steam-pressure level is higher 
than usual in pulp-mill operation. 

Space within the boiler room will per- 
mit a later addition of a fourth boiler. 
Air preheaters, forced- and induced-draft 
fans serve each of the present steam gen- 
erators. 

Turbine Equipment. The three tur- 
bine-generators mentioned above operate 
as follows. One, a 2500-kw backpressure 
unit, takes steam at 600 psi and exhaust 
to a steam trunk line at 210 psi. Remain- 
ing turbines receive their steam supply 
from this 210-psi line. The 1000-kw back- 
pressure turbine exhausts directly to « 
pulp-drying machine at 36 psi. A second 
turbine that operates from this 210-psi 
line is a 2000-kw condensing unit. Wit! 
the exception of a small high-pressure 
turbine that drives a boiler-feed pump. 
all power-plant auxiliaries and proces-- 
steam equipment throughout the mil! 
draw steam from this 210-psi trunk line. 

Maximum daily consumption of power 
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and process steam totals over 4.000.000 Ib. 
Of the total power required for plant op- 
eration, 97% comes from the power plant 
and the remaining 3° is purchased. 
Plant turbines divide the load in this 
manner: the condensing unit generates 
about 30% and the two backpressure ma- 
chines carry 70%. About 700 tons of fuel 
daily supply the heat needs for this steam 
and power generation. 

Woodwaste and hogged refuse from 
mill operations originally met 75° of 
this tetal fuel requirement. The wood- 
waste portion of this supply, including 
bark. came from the process of preparing 
logs for chipping and subsequent pulp- 
ing. Today woodwaste has been so re- 
duced that only 20% of fuel needs are 
supplied from this source. 

Debarking Improvement. This sharp 
reduction in woodwaste stems from re- 
placing a combination of handwork and 
mechanical cutters with a hydraulic ma- 
chine for debarking logs. To a large ex- 
tent Weyerhaeuser pioneered and devel- 
oped this hydraulic barker as a major 
step in the conservation and better utili- 


600 psi-700 F 
Pressure-regulator 
rx High-pressure bypass valve 
— Boiler-feed turbine 
| | 3-53900 turbine 
ib per hr 2500 kw 
210 psi 520F 
\ Digester ¥ 
water heater 


Water from Low- 36 psi 300F 
deepwell 
pumps 


4 erator | 

ing. 

Heating 
= 


to pulp mill mill 


pressure water Barker | 


system 


Flow diagram indicates various pressure levels of operation and major equipment 
drawing from them. Solid lines are steam headers and steam flow; dotted lines 
represent water cycle. The high-pressure mill water serves 2000-kw unit condenser 


zation of wood. This machine uses two 
jets that deliver high-pressure water 
(1200 to 1400 psi) at the rate of 1000 
gpm along a log placed horizontally. Log 
positioning is effected by a chain clamp 
that permits indexing after each horizon- 


Fan blade demonstrates erosion from cinder in gas discharge. The wheel served 
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25 months under protective-welding program applied in position every five months 


tal pass of the jets so that all quadrants 
are exposed to the force of these jets. 
In less than 30 seconds this device re- 
moves bark from a log so completely that 
the log can be routed directly to the chip- 
per without further preparation. Waste 
of valuable wood fiber, inevitable under 
the former method of repeated handlings. 
is consequently reduced. Sound pulpwood 
savings measure 20% over the previous 
figures when hand and mechanical cutters 
removed bark. 

Logs enter by a conventional sawmill 
device into a wood preparation plant, 
which houses this hydraulic barker and a 
whole-log chipper. Slips permit raising 
logs from an adjacent pond to the operat- 
ing floor of this wood-preparation plant. 
An additional slip allows return to this 
pond for storage if so desired. 

Once logs reach the plant operating 
floor they are cut to a 26-ft maximum. 
if necessary, by a 120-in. circular cutoff 
saw, equipped with inserted teeth. From 
this point logs move under the control of 
an operator who, from his glass-walled 
Looth, also directs the passage of the hy- 
draulic-barker water-jet along the log. All 
log-handling controls operate from a hy- 
draulic system. 


BURNING WOODWASTE 


Removed bark, with a small amount of 
chip screenings, moves by conveyor from 
the wood-preparation plant to the power 
plant. Water content of this portion of 
the boiler fuel (20% of the whole) is 
rather high—from 57 to 62%. The 80% 
purchased portion of boiler fuel, consid- 
erably drier, reduces the average water 
content of the fuel as fired to 50%. This 
aggregate fuel enters the boilers through 
a 2-cell dutch oven at each boiler front. 
Conventional firing procedure consists of 
directing the fuel from the loop-conveyor 
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fuel hopper through a dampered chute, 
manually controlled, onto fuel heaps that 
rest on tubular watercooled grates. Oil 
burners provide sufficient standby capac- 
ity to carry full load if so required. 

Combustion Difficulties. Combustion of 
such water-laden fuel as described above 
carries inherent difficulties, among which 
are (1) salt deposits from the waters of 
Puget Sound and (2) cinder particles in 
the discharge gas. 

To meet the first of these difficulties, 
salt deposits, a special design for water- 
walls was developed. Because of this de- 
sign, release of salt in the furnace proper 
presents no problems in this area but 
the salt does carry into the nest of super- 
heater tubes where it forms deposits. Here 
an air lance, applied every day, removes 
these deposits, which ordinarily withstand 
action of a sootblower. Additional fur- 
nace maintenance consists of building up 
the exposed area of the grate surface by 
an arc-welding process about once every 
three years. After such treatment grates 
are run through plate rolls for straighten- 
ing. The watercooled tubes of these 
grates need internal cleaning about every 
six months. 

The second of these wood-combustion 
difficulties, cinders in the discharge gas, 
produces a highly abrasive action. Cinder 
load at Everett runs about one gr per cu 
ft of flue gas. Attempts to remove this 


cinder load by water-spray collectors fell 


Above: 


short of the desired result and war pre- 
vented any change to different collectors. 
Accordingly maintenance measures were 
sought to combat the most serious erosion 
effects, those on induced-draft-fan blad- 
ing. Blades of steel plate, 14 in. thick, 
are often cut through in as short a time 
as 60 days. A number of protective 
measures were tried and proved ineffec- 
tive at high loads. Best results to date 
come from arc-welding mild steel on fan- 
blade facings. At present even better re- 
sults appear possible with cast iron simi- 
larly applied, but since only preliminary 
tests have been run this result has not 
been verified completely. 


MAKEUP PROBLEMS 


In addition to the combustion difficul- 
ties, the steam used in wood-pulp mills 
exacts its own operating problems. Chief 
of these, heavy-process-steam demands, 
results in a high makeup, some 60% at 
Everett. Raw water for makeup comes 
from adjacent stream-basin sources with 
a total solids content of 34 ppm, of which 
4 to 14 ppm is silica. 

Accordingly, deposit of silica scale on 
turbine blades occurs continuously al- 
though no major outage has developed 
from this condition. Backpressure units 
do not accumulate a deposit heavy enough 
to make cleaning difficult. The condens- 
ing machine, however, constitutes some- 
thing of a problem. Mechanical cleaning 


Turbine-room view shows high-pressure unit and a 


low-pressure one. Right: Wound-rotor motor, 1000 hp, 235 


rpm, direct connected, 


which drives a 171-in.-dia 10-in.- 


thick disk, which in turn reduces logs up to 40-in. dia 


and 26-ft. length to chips in 30 sec. 
per 
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This whole-log chip- 
in housing at rear carries four-48-in. 


steel knives 


of this unit consumes too much time so 
recent trials with a  caustic-solution 
method have been studied closely. To 
date, results seem good. An indication of 
the degree of success in clearing steam 
passage through the turbine is a change 
in first-stage steam pressure from 53 psi 
before washing to a reading after washing 
of 33 psi. 

Water action within the boilers has 
left no evidence of marked scaling or 
corrosion of internal surfaces. However, 
in using internal water treatment it has 
been necessary under full-load conditions 
to open boilers about every four months 
to remove sludge from the feed drums. 

Major Plant Auxiliaries. Boiler feed 
comes from two 6-stage centrifugal 
pumps. One, a high-pressure steam tur- 
bine, exhausts directly to the 210-psi 
steam trunk line. The second, an electric 
motor-driven pump, alternates with the 
steam unit as best fits the steam-electric 
balance. No serious pump trouble has 
been experienced. One wheel of the steam 
pump and one case wearing ring of the 
motor-driven pump have been renewed 
after nine years of service. 

Water for condensing needs of the tur 
bine-generator comes from a supply of 
filtered fresh water introduced through a 
high-pressure line and routed through 
the condenser on its way to the various 
process departments for their use. Con- 
denser leakage presents no problem. 
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Vigilant Inspection Keeps 


Unfired Pressure Vessels Safe uF 

Look for pits, cracks, defective welds, loose rivets and riveted ™ Unrinen pressure vessets, like boilers, 
7 are reservoirs of potential energy. Enor- BS. 
joints sprung by expansion or rust, says W E Rossnagel, safety mous forces may be pent up in an inno- P. 
ill h cent-looking container, such as the com- 
engineer. Be sure tank footing will carry the water lo efore Shenk 


i rostatic-pressure test on an air or gas receiver ‘tance, with water under 50-psi pres- 
making aa hyd nied sees - 8 sure, heated to just below the boiling 
point, some 2,000,000 ftlb of energy are 

available, ready to erupt violently should 


1000 the tank rupture. Z 
\\ Before placing a pressure vessel in ay 
950 service make certain that actual working x 
ALLOWABLE WORKING PRESSURE pressure does not exceed the design value. a 
one IN CYLINDRICAL SHELLS re of 
ASME Code for Unfired Pressure Ves- 
\\ sels, it is stamped with the familiar 4- 
850 yt oe 100% leaf clover and the design pressure and 
y factor 5 
\\ \ temperature. If it is not so identified and st 
800 the data cannot be ascertained from the - 
\ \\ design drawing or from the manufac- “oe 
750 \ turer, measure the metal and calculate ¥: 
\\ the strength of the vessel. . 
700 SAFE WORKING PRESSURE z 
\ \ \ \ In a welded tank, it is not always easy 
650 \ to measure the shell thickness. This may 
\\ \ \ require drilling one or more holes and 
. a 600 carefully calipering the metal at this 
\\ \\\ point. If possible, inspect vessel inside ay 
d 550 and locate pitted areas. Then drill at ie 
\\ \\\ least one such area and caliper the metal ; 
2 500 \ \ thickness. A special keyhole micrometer ; 
8 \ WN ee is well suited to this job as the ‘holes i 
\ ‘ \ - can be closed with pipe plugs or by weld- ce 
450 \ \ ing. 
\\\ \\ Refer to Paragraph U-20 of the ASME 
gz 400 Code, to obtain the formula for calcu- oe 
\\\ WN %," lating the allowable working pressure: 
250 WS SS = maximum allowable unit stress in 
psi 
200 \ NNS SS SS E = efficiency of longitudinal joint or € 
of ligaments between rivet holes: 
NX Px SSSSSS5 (a) riveted-joint efh- 
(b) For seamless shell use 100%. 
100 — ——=—— — (c) For U-68 welded joint use . 
90%. 
50 (d) For U-69 welded joint use i 
80%. 
= minimum thickness of shell, inches 


t 
o 10 20 30 40 50 60 70 80 90 100 10 120 130 Rp 


= inside radius of shell, inches. 
Inside diameter, in. 


Maximum allowable unit stress de- 
Fig. 1—These curves give the allowable working pressure of tanks made from car- pends upon the grade of steel and operat- 
bon steel having a tensile strength of 55,000 psi, with joint efficiency of 100% ing temperature. It varies from 9600 to 
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11,000 psi for carbon-steel plates at tem- 
peratures up to 650 F, with reduced 
strengths at higher temperatures. If the 
vessel is properly designed, the convex or 
coneave heads are as strong as the shell 
so it is only necessary to ascertain the 
shell strength. Curves in Fig. 1 serve 
for roughly estimating the safe working 
pressure of a vessel. 

Continuing with assumption that the 


Approximate weight-of-woter copacity, Ib 


Fig. 2—Before making a hydrostatic test on a tank compute the water weight and 
be sure the tank supports, down to the final foundation, will sustain the load 


vessel is of questionable strength, apply 
a hydrostatic test before placing it in 
service and every year or so thereafter. 
At each subsequent test, make a thorough 
internal and external inspection. For the 
internal examination, purge tank properly 
and maintain good air circulation before 
entering it. Use a flashlight or work 
lamp. Have the latter adequately 
cuarded: ground the lamp socket and 


Remove valve or 
piece of pipe. 


Extensometer 


Jnsert sheet- 
metal slip blonk 


Connection for 


Install blind flange 


hydrostatic test pump _ 


Vent all oir from vesse/ 
before attoching pressure gage. 
Remove gage before making 
hommer test 


Fig. 3—If the tank has no vent in the top, drill one or improvise a vent to 
release all air. If this is impossible, flush with CO,, which water will absorb 
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suard to the tank electrically to avoid 
any possibility of shock to the inspector. 
Best practice is to use low-voltage equip- 
ment. Carefully observe entire outside 
and inside surfaces. Look for cracks, 
defective welds. loose rivets and scale, 
and riveted joints sprung out of shape 
from expansion or iron oxide. If tank 
passes visual inspection, prepare for the 
hydrostatic test. 


PREPARE VESSEL FOR TEST 


Before making this test take these pre- 
liminary steps: (1) Disconnect all pip- 
ing from the tank and install blind 
flanges: slip blanks in place of gaskets. 
or pipe plugs. (2) Remove the pressure 
gage and safety valve, but not the gage 
glass, if so equipped. Plugging or blank- 
ing off all openings, as close as possible 
to the tank. and eliminating all valves. 
except on the filling pipe and vent, make 
it possible to detect yielding of the metal 
more readily; also there are fewer joints 
to leak and give trouble. Obtain a pres- 
sure gage. which has a dial range about 
four times the working pressure of the 
tank. and which has just been calibrated. 
Gage must be accurate. 

Calculate weight of water for the test. 
Fig. 2. and check tank supports. The 
latter is most important because many 
air receivers are mounted on steel beams. 
for instance. whose strength is ample to 
support a tank full of air but may not 
support it full of water. If strength of 
supports is inadequate or questionable. 
shore them up before filling tank with 
water. Connect filling pipe to one of the 
tank’s lower openings; provide a vent 
from uppermost part and install globe 
valves in both pipes as close as possible 
to the tank. Be sure to remove all air 
while tank fills with water. If it has no 
opening at the top, dril! one or install an 
improvised vent, Fig. 3, to bleed off 
trapped air. 


CO, DRIVES OUT AIR 


If it is impracticable to vent the air 
as described, thoroughly purge the tank 
with CO, just before the water level 
reaches the uppermost opening in the 
vessel. The CO, drives out the air, and as 
filling continues the CO, dissolves in the 
water. Thus the tank can be completely 
filled with water without trapping a cush- 
ion of air or gas at the top. 

When water flows out the vent pipe, 
attach the pressure gage and connect the 
hydrostatic pump in preparation for 
building up the pressure. While not ab- 
solutely necessary, it is desirable to at- 
tach an extensometer to the tank and 
record the stretch of the metal tank ex- 
pansion as the pressure increases. This 
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device is a steel tape carrying a dial 
indicator, which is placed around the 
tank between girth seams, Fig. 3 and 4. 

With the hydrostatic test pump, build 
up pressure to the working limit, and 
shut the inlet valve tightly. Watch the 
pressure gage. If there is no visible 
leak but the gage hand slowly drops 
back, it indicates that the inlet or vent- 
pipe valve is not tight or the tank is yield- 
ing (stretching). Make a notation on 
the test report indicating the readings on 
the pressure gage and extensometer. Also 
plot the point on a graph. 

If the gage “stays put,” open inlet 
valve and build up pressure about 10%, 
and let stand as before. Repeat at each 
increment of pressure (10%) until 150% 
of working pressure is reached. Shut in- 
let and pressure-gage valves and remove 
gage to avoid damaging it in making the 
hammer test. Strike the shell plates and 

- heads at 6-in. intervals on both sides of 
each welded joint. Select a hammer 
whose weight—which should not exceed 
10 lb—is about equal in pounds to plate 
thickness in tenths of an inch. Strike 
the plate with sharp. swinging blows. 
Test for loose rivets by striking the side 
of each rivet head with a ball-peen ham- 
mer while holding a 34-in. steel washer 


against opposite side of the rivet head. 

If there are no indications of leakage 
or other distress, replace the pressure 
gage and proceed to build up the pres- 
sure, an increment at a time, until double 
the working pressure is reached. Close 
inlet valve and thoroughly inspect all 
joints again. If pressure-gage pointer re- 
mains in one position for several minutes, 
the test is termed satisfactory. 


RECORD DATA CAREFULLY 


As previously mentioned, after each in- 
crement of pressure has been applied, 
the point is to be plotted on a graph hav- 
ing the pressure gage and extensometer 
readings as coordinates. These points 
should fall practically on a straight line. 
If the line suddenly begins to curve 
noticeably as a result of higher-than- 
usual stretch increments, it indicates that 
the elastic limit of the metal has been 
exceeded. In other words, the stretch is 
no longer proportionate to the pressure. 
When such a condition occurs, stop the 
pump immediately, and consider this part 
of the test completed. The safe working 
pressure should then be designated as 
one-half the pressure applied when the 
graph began to veer from a straight 
line. Likewise. if the pressure gage fails 


to stay put, it may also indicate the ela-- 
tic limit has been exceeded. If the test 
is performed satisfactorily, then the safe 
working pressure may be accepted as be- 
ing equal to the design or calculated 
working pressure. 

Upon completion of the hydrostatic test 
slowly relieve the pressure by opening the 
inlet valve after disconnecting the pump. 
When the pressure gage reads zero, the 
extensometer should also read zero, or 
very near it, unless the elastic limit has 
been exceeded. But before emptying the 
tank do not overlook one important step. 
particularly on large low-pressure tanks. 
Remove the vent pipe and leave the vent 
opening unobstructed. Otherwise, when 
the water drains from the tank a partial 
vacuum will be created in the vessel. 
More than one large tank has collapsed 
because this precaution was not taken. 
And, incidentally, the water will drain 
out more quickly. 

If an extensometer is not available. 
coat the tank, or at least parts of it, 
with thick whitewash which is allowed to 
dry thoroughly. If during the hydro- 
static test the metal yields too much, the 
whitewash will crack and flake off. For 
further data on hydrostatic tests refer to 


ASME Code for Unfired Pressure Vessels. 


Spring H 
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Fig. 4—An extensometer measures the amount of tank stretch 
as Internal pressure increases during the hydrostatic test. 
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Rollers and clamps can be made locally to fabricate the device 
from an ordinary steel tape and a machinist’s dial indicator 
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National District Heating Association 
officers for the year 1946-7 (left to 
right) J F Malone, Cons Gas Elect Lt 
& Power Co, Baltimore, president; D 
W Loucks, Allegheny County Steam 
Heating Co., 3rd vice-president; H L 
Martin, Boston Edison Co, 2nd vice- 
president; and R D Martin, New York 
Steam Corporation, ist vice-president 


J F Collins Jr, secretary-treasurer and 
R M McQuitty, Union Electric Co of 
Missouri, retiring president, 1945-6, of 
NDHA discuss technical meeting plans 


A R Mumford, Combustion Engineering 
Co, chairman of NDHA research com- 
mittee, tells about methods used in 
the paper which he presented on “Fur- 
nace-Performance Study Instruments” 


: 

E W Feller, associate editor, POWER, 
and C A Hawk Jr, A M Byers Co., talk 
about some points in latter’s paper, 
“Radiant Heating” given before NDHA 
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NDHA Resumes Annual 
Technical Meetings 


National District Heating Association meeting features res- 
idential-heating load studies, radiant-heating applications, 
furnace-performance research, steam main and service con- 


struction difficulties, electric boilers, old boiler life extension 


> THE 37TH ANNUAL MEETING of the Na- 
tional District Heating Association at 
the Cavalier Hotel in Virginia Beach, 
Va., marks the first full-scale meeting to 
be held by this group since 1942. With 
an attendance of about 150 this session 
becomes the second largest in the so- 
ciety’s history. 

In his annual address, President Roy 
M McQuitty, Union Electric Co of Mis- 
souri, emphasized the rapid increase of 
steam sales during the war years. Of 
59 companies reporting, total annual 
sendout was over 47-billion lb in 1944 
and over 48-billion lb in 1945. Steady 
load growth features the future prospects 
with many companies making provision 
for increased capacity and distribution 
facilities. 

A report by James E Harris, Philadel- 
phia Electric Co, chairman of the Insur- 
ance Committee stressed the advisability 
of increasing the value of coverage of 
insured properties to keep pace with the 
increasing costs of replacement in case 
of fire or damage. 

In a paper, “The Bituminous Coal In- 
dustry Looks at District Heating,” by W 
O Entenmann and W H Browne, both of 
Battelle Memorial Institute, the authors 
discussed some of the results of studies 
they are carrying on for Bituminous Coal 
Research, Inc to develop centralized heat- 
ing for residential building groups. 


RESIDENTIAL HEATING COSTS 


Howard W Harrison, Georgia Power 
Co, in “Economics of District Heating for 
Housing Projects vs Private Plants” re- 
ported the comparative experiences of 
supplying steam to residential buildings 
of identical character when taken from 
district-heating steam mains not requir- 
ing extension and when supplied by a 
private central plant. Average unit steam 
cost from the utility system totaled 66.5c 
per 1000 lb, and from the private central 
plant 82.9¢ per 1000 Ib. 

Various installation methods and appli- 


cations of radiant heating were discussed 
by C A Hawk Jr, A M Byers Co. Beside 
space heating applications, snow-melting 
installations on sidewalks, driveways and 
airport runways were cited. Ease of con- 
trol and flexibility in use of heating fluid 
were reviewed. (Power, May 1946, p 85.) 


RESEARCH INSTRUMENTATION 


In “Instrumentation for the Study of 
Furnace Performance”, Research Com- 
mittee Chairman A R Mumford, Com- 
bustion Engineering Co, told of the test- 
ing methods used by the ASME Commit- 
tee on Furnace Performance Factors in 
pursuing their assignment. Several test- 
ing methods in simultaneous use permit 
their evaluation for selection in studying 
particular phases of operation. Over-all 
performance was the initial objective but 
the varying testing methods will enable 
studying performance in several furnace 
zones and making an estimate of the 
contribution to over-all performance. 

Papers by J J O’Brien, N. Y. Steam 
Corp, and P Chenzoff, Philadelphia Elec- 
tric Co, reviewed respectively difficulties 
of steam main and service installation in 
congested city areas, and methods and 
troubles experienced in trapping con- 
densate from steam distribution mains. 

“Steam Generation by Electric En- 
ergy,” a paper by H C Mittendorf, Com- 
bustion Engineering Co, described some 
installations and designs of electrically 
heated steam boilers and indicated the 
most likely conditions under which they 
may be used economically. 

A timely topic was the subject of a 
paper by R B Donworth, Allegheny 
County Steam Heating Co, entitled, “Ex- 
tending the Useful Life of Older Boilers.” 
He recounted experiences of rebuilding 
and redesigning boilers 40 years of age. 
which were found to have defective 
drums. Cost was less than one year’s car- 
rying charges of an equivalent new in- 
stallation and the future life appears in- 
definite in length. 
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> IN PRACTICALLY EVERY INSTANCE the ad- 
visability of installing generating equip- 
ment depends on the cost of purchased 
power and the amount of low-pressure 
steam needed for heating water. For- 
tunately it is fairly easy to set up com- 
parison factors because where coal or 
oil costs are low, purchased power rates 
are usually comparatively lower than in 
high fuel-cost areas. Fuel costs affect a 
laundry plant, also, but the extra amount 
burned for power generation is a small 
percentage of that needed to produce 
process steam. On the other hand, cost 
factors set up for areas along the Eastern 
seaboard cannot be used to represent con- 
ditions farther inland and a chart similar 
to Fig. 1 must be made for each area. 
Chart Compares Costs. Curves A and 
B indicate cost of purchased and gen- 
erated power based on actual average 
laundry experience. Curve A covers both 
the energy and demand charge, and B 
includes all items such as operating 
costs and fixed charges—interest and de- 
preciation. Crossing point of the two 
curves divides the chart into two areas: 
(1) uneconomical to install generating 
equipment (left of crossing point) and 
(2) economical. Dividing line falls at 
25,000 lb of wash per week (bottom of 
chart) and for higher laundry outputs 
the curves separate to show considerable 
saving for generated power. Also listed, 
under work done per week, are kwhr 
used each month and corresponding bill 
and size of unit needed to carry the load 
on power-generating equipment. 
Generating-Equipment Cost. Using a 
definite rate for fixed charges, curves E 
and F represent theoretical costs of gen- 
erated power with used and new equip- 
ment respectively, and D compares them 
with the calculated purchased power cost, 
all based on good boiler efficiency. Re- 
sults shown by curves A and B were 
obtained from average laundries whose 
predominating business is finished family 
work with small amounts of wet wash, 
dry cleaning and wholesale work. Capi- 
tal investment costs differ from case to 
case because installed cost of new equip- 
ment varies to some extent and that of 
used machines quite widely in different 
localities. In general, a used engine- 


or turbine-generator unit may pay for 
itself in two or three years, whereas a 
new unit may require from four to eight 
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Does a Laundry Cut Costs by Buying or 
By Generating Its Electricity? 


To find answer, determine how much steam goes to heating 


wash water, securing prices of new and used generating equip- 


ment; compare generation cost with that of purchased power 


By J G BERGER, Consulting Engineer 


Depletion-10% to 

chargeable to 

power generation 


Typical Heat Balance 


Engine 


/ 
Exhaust 


| |! steam 
90 % to 80% 


to heat water 


and building 
| 


Electric power cost, cents per kwhr 


Be | | 
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From actual laundry practice 


| | | | | 


Electric power cost, cents per kwhr 


Purchased power cost 
Lowe | | | | | 
Ost (principally used equipment) 
| 
| 
JG Berger, ME 


Lb perweek 10,000 20000 30000 40,000 
Kwhr per mo 2500 3,700 5,200 6.950 
Bill permo,$ = 125 145 180 220 
Size unit, kw 50 75 75 100 


50,000 60000 70,000 80,000 90,000 Ib 
8650 10,500 12,500 14,000 kwhr 
260 300 340 385 425 dollars 
100 1Z5 150 175 200 kw 


Laundry output and power requirements 


Fig. 1—Cost factors compiled for one area are not necessarily correct for other 
localities. Studies of the equipment costs and power rates must fit the plant 


years. But from the standpoint of longer 
life and higher efficiency, a unit of 
modern design offers a better long-pull 
investment. 

Assume a laundry purchases 6950 kwhr 
per month to do 40,000 lb of work per 


week. How much would a used 100-kw 
engine-generator save? Curves A and B 
indicate a saving of 0.75c, and curves 
D and E, 0.15c. Suppose we average 
the two results and get 0.45c. Then the 
yearly saving is 0.0045x6950x12 = 
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$375.30. Going a step farther and investi- 
gating a new unit shows-that the higher 
fixed charges, curves D and E, make 
generating cost higher than that of pur- 
chased power for this particular plant. 
When the business increases beyond 50.- 
000 lb per week consider new units. 

Suppose the comparison is based on 
operating costs only, the investment being 
financed 100% and paid off out of gross 
savings. Taking credit for fixed charges. 
curve C shows a reduction of le per 
kwhr, or a yearly saving of .01x6950x12 
= $834.00, instead of $375.30. (Curves 
A and B are based on actual experience 
with used equipment, and savings indi- 
cated by them cannot be included in the 
average when considering new units. 

A chart of this nature makes it easy to 
figure the economy of installing a gen- 
erating unit to carry the electrical load 
by using 10 to 20% of the heat in the 
steam and exhausting the remainder to 
heat water for the washroom. Arrange- 
ment is ideal when power load and ex- 
haust-steam requirements just match; 
next best situation is when electrical 
load is lightest and a small amount of 
high-pressure steam is required to make 
up exhaust deficiency. But when electri- 


steam is produced than needed and the 


surplus goes to waste. This not only 
wastes heat, but means more outlay for 
makeup-water treatment. Here the an- 
swer may be an internal-combustion-en- 
gine-driven generator to carry the peaks, 
letting the steam unit operate on base 
load as exhaust requirements dictate. The 
then operates on 
clean-up days and shutdown periods. 


STEP-UP PLANT EFFICIENCY 


former machine 


With an eye to increasing plant efh- 
ciency before investigating the economies 
of generating electricity, it is advisable to 
double-check boiler performance, plant 
heat balance and method of firing. First 
step in good plant operation is to keep 
adequate records not only to uncover 
bad practices, but also to get a picture 
of past performance and future cost 
For instance. decisions made 
ene year on buying fuel may have to be 
reversed the next if operating costs are 


trends. 


to be kept down. 

To obtain records and keep the op- 
erating force on their toes the plant must 
have instruments that show what is going 
on. They testify against the fireman who 
lets holes develop in the fire bed, cleans 


cal load predominates. more exhaust the tubes only when they are so dirty that 
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Fig. 3—These bituminous-coal stack-loss curves help the fireman maintain good 
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boiler effciency if he is provided with a CO, and flue-gas-temperature recorder 


Fig. 2—Suitable automatic combustion 
control in conjunction with stokers, 
pulverized coal, oil or gas should re- 
ceive consideration before hand firing 


even he notices the draft is poor, and 
does not bother to stop air leaks in the 
setting. Such plants may show a boiler 
efficiency under 50%. 

Consider the value of recording instru- 
ments for CO., flue-gas temperature, 
steam pressure and feedwater tempera- 
ture, together with draft gages. Sup- 
pose CO, is 7% and flue-gas temperature 
650 F. Fig. 3 shows these conditions 
result in a 29° heat loss up the stack. 
Improvements that raise the CO. to 
12.2% and drop the flue gas to 400 F 
reduce stack loss to 10%. With a 
yearly fuel bill of $19.000, this 19°, 
reduction in waste saves $1900. 

Plant Heat Balance. Charts guch as Fiz. 
4 for coal and Fig. 5 for oil, show how 
flue-gas temperature and CO, affect 
boiler efficiency. Suppose the plant 
meters indicate a falling steam pressure. 


CO. of 89. and flue-gas temperature 
700 F. Using Fig. 4 shows a boiler effi- 


ciency of about 66° that might easily 
be raised to 78° by cleaning the heat- 
transfer surfaces (scale and soot) and 
improving combustion so that flue-ga-= 
temperature drops to 550 F and CO, con- 
tent increases to 12%. Coal usage theu 


78 — 66 
- = .18. or 18%. 


66 

if the CO, content and draft pressures 

are correct but flue-gas temperature high. 

a badly scaled boiler is indicated. 
Method of Firing. Boiler efficiency al-« 

depends to a considerable extent on 


drops Again. 
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Fig. 4—Bituminous-coal boiler-efficiency chart: 14,000 
Btu, 77.14%, carbon, 5.2% hydrogen, 2.6% moisture, 34.% 
volatile, 6.1% ash. No CO in flue gas; room air is 80 F 


Fig. 5—Fuel-oil boiler-efficiency chart: bunker C No. 6 
heating value 150,500 Btu per gal, 87.2% carbon; 10.3% 
hydrogen, 2.4% moisture. No CO in flue gas; room air 80 F 


the method of firing. Suitable auto- 


matic combustion control, working in 
conjunction with stokers, pulverized fuel 
or oil, should always be considered in 
preference to hand firing. Uniform 
fuel and air feed regulated according to 
the Joad keeps the boiler operating at 
hest efficiency throughout the load range. 
Once boiler efficiency is known, it is easy 
to keep track of steam cost with the 
chart, Fig. 6. Producing steam efficiently 
is one step in improving plant perform- 
ance; second is to cut down loss and 
eliminate waste in the laundry itself. 

Consider radiation loss from an unin- 
-ulated steam line in the finishing room 
or other overheated area. The room is 
ulways many degrees cooler than the 
~leam pipe and, in fact, radiation loss 
may be only 25% lower than it would 
le if the pipe were installed outdoors. 
\ bare 3-in. pipe one foot long may. 
under some conditions, waste 500 lb of 
coal a year. Based on $6 coal, this 
amounts to $1.50 a year. whereas the 
cost of insulating the pipe is about 50c. 

Condensate return lines from various 
iraps also waste heat unless they are in- 
~ulated. Steam and condensate lines are 
installed to serve the process load and 
not to heat the building. Use conven- 
tional heaters for this. Best results are 
obtained if the condensate goes back to 
the boiler without flash or heat loss un- 
less they serve a useful purpose. 
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Dumping wash water of 120 or 140 F to’ dry practice during normal operation. 


the sewer without first running it through 
a heat reclaimer is an inexcusable waste. 
Fresh process water passing through the 
heat reclaimer on its way to the heater or 
boiler makeup can be warmed 25 or 40 
F by heat absorbed from waste water. 
Purpose of the heat reclaimer will be 
partly defeated if cold rinse water is 
not bypassed. One installation costing 
$2500 saves $640 each year, actual laun- 


85 


A large expense item in a laundry is 
the water bill. It usually pays to in- 
vestigate the possibility of securing water 
from a well especially if the municipal 
supply has a high hardness content. In 
one instance an outlay of $3000, the 
cost of drilling a well and _ installing 
pumping equipment, saved an average of 
$1000 yearly in the cost of water and 
the necessary treating materials.. 
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Fig. 6—Curves for steam cost per 1000 Ib are based on 14,000-Btu-per-ib coal 
and 150,000-Btu-per-gal oil. Steam is 105 psi, moisture 2%, and feedwater 205 F 
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In this practical series based on funda- 
mentals, experience and common sense, 
a consulting engineer shows how to de- 
sign an economical plant for process 
steam and power. No. 4 of this series ap- 
peared in the May issue of Power. 


> DIMENSIONS OF A BOILER FURNACE are 
determined by two factors: For stoker- 
and hand-fired units (1) grate surface 
and (2) furnace volume. For pulverized 
coal, oil or gas (1) flame length and 
(2) furnace volume. 

For the final furnace design much skill 
and experience are required in the con- 
sideration of these factors because char- 
acteristics of the many firing systems 
differ widely. However it is possible to 
point out a few basic factors that result 
in a safe furnace. Cost increase of a con- 
servatively designed furnace over one 


No. 5—How Large a Furnace? 


just big enough is so small that the 
greater refinements are necessary only 
in large units or limited space. 

Space Proves an Aid. Don’t be afraid 
of ample space. It costs little and saves 
much in labor for inspection and main- 
tenance. An ample boilerhouse building 
costs less per cubic foot than a crowded 
one. Cost of machinery foundations, 
supports and coal bunkers is the same 
whether space is crowded or ample. An 
additional foot of building length does 
not increase the cost proportionately. 
It adds a foot to length of roof, floor and 
two walls. But there is no change in 
scaffolding cost. Neither is the weight 
of columns changed appreciably nor 
that of floor beams or purlins. However, 
a crowded furnace may prevent carry- 
ing the load when poor coal arrives. 

The function of a boiler furnace is to 
deliver to the boiler surfaces the prod- 


ad 


Inside furnace view of an underfeed stoker shows that the individual retort width 
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directly affects the total furnace width. 


Ladders indicate general dimensions 


ucts of combustion completely con- 
sumed, with no CO and a minimum of 
excess air, and with the gas as clean as 
possible. We need, as E G Bailey has 
said, “Time, temperature and_ turbu- 
lence.” We get time from furnace vol- 
ume, temperature by limiting excess air, 
and turbulence by forced draft and by 
burner or stoker design. If we run short 
on one we must increase the others. 


Since the purchaser does not design 
the burner or stoker he must accept the 
best turbulence he can get and suit the 
time and temperature to it. 

Provide Enough Time. Time is a func- 
tion of total floor length (often longer 
than visible flame length). The old rule, 
never let the flame lap the tubes, was 
good because hydrocarbons were not 
chilled and smoke was prevented. But 
the invisible flame lapped the tubes; 
CO at the end of the flame was chilled, 
and if it burned to CO, at all, it did so 
in the first or second pass. There it 
burned the superheater supports or 
remelted the flyash and slagged up the 
gas passages. Safe flame length can be 
checked only by a gas analysis showing 
no CO or unburned hydrocarbons. 

Flame length of hand- or stoker-fired 
units is relatively short because much 
combustion occurs on the grates. Pul- 
verized-coal flames are the longest be- 
cause all combustion is in suspension and 
time is necessary to burn the coal par- 
ticles. Oil and gas particles are many 
times smaller than pulverized coal; 
hence their flames are shorter. 

The Factor of Turbulence. Turbu- 
lence decreases these flame lengths: (1) 
with stokers, furnace shape (as with an- 
thracite) or steam or air jets do the trick, 
(2) with pulverized coal, oil and gas, 
turbulent burners do it. For good com- 
bustion, furnace size is not determined 
by Btu liberated per cubic foot but by 
turbulence. In the investigations on burn- 
ing anthracite (Transactions ASME, 
Vol 46, 1924, p 639) reducing the fur- 
nace volume raised efficiency about 5% 
and in so doing made it the right shape. 

Unfortunately it is difficult to maintain 
an irregularly shaped furnace; hence 
we are restricted to generally rectangular 
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Depth must exceed flame len 
to avoid impingement - 


Skee 
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Width must fit boiler dimensions 


Height must provide volume for needed heat 
release 


Dimension-by-dimension development of 
horizontal-fired pulverized-coal fur- 
nace. Dominant factor influencing each 
dimension is given below individual cut 


furnaces with an occasional watercooled 
arch where it can be tied into the boiler 
circulation, except where irregular 
shape is considered necessary, as for an- 
thracite, wood, bagasse, etc. 


FUEL SUPPLY A MUST 


First step in designing a boiler fur- 
nace is to estimate the maximum fuel 
weight that must be burned continuously 
for the entire plant. This figure divided 
by the minimum number of boiler units 
available gives the individual furnace 
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load. If stokers are used we must pick 
a conservative maximum continuous rate 
of combustion per sq ft of grate. With 
multiple-retort stokers we can estimate 
a width and length. Remember that 
widths vary by the number of retorts in 
steps of 21 in., and lengths from about 
1 ft up to 21 ft, also that the cost is 
slightly lower and fire conditions a little 
better with a  multiple-retort stoker 
slightly longer than it is wide. 

If a spreader stoker is used the plan 
may be square and the dimensions in- 
crease in steps of one foot. In small 
sizes, the single-retort furnace is gen- 
erally square or wider than it is long. 
Its length increases in steps of 1 to about 
10 ft maximum. Size of the side-dump 
plates can be selected so the stoker 
width will fit the boiler. Traveling-grate 
stokers vary in steps of about one foot 
and should be longer than they are wide. 
By this means we can determine the 
horizontal length and breadth of the 
furnace bottom. 


PULVERIZED-COAL CASE 


Now for our next case. If pulverized 
coal, oil or gas is used we must learn the 
flame length at maximum load for the 
burner under consideration. Since most 
burners are set to give a_ horizontal 
flame, flame length determines the mini- 
mum depth of the furnace. For pulver- 
ized coal suitable length may be taken 
as 12 ft, and for oil or gas with turbu- 
lent burners 10 ft. Minimum furnace 
width is that necessary to accommodate 
the required number of burners. 

A pulverized-coal or oil furnace is gen- 
erally in a state of rather complete tur- 
bulence with little short circuiting of 
gases. The furnace volume is therefore 
a reasonable indication of the degree of 
completion of combustion, but this is not 
necessarily true of a stoker furnace. Un- 
less turbulence is increased by the fur- 
nace shape, or by air or steam jets, the 
flame leaving the stoker bed may take 
the shortest possible path to the chimney, 
and streams high in free oxygen may 
travel beside streams of CO without 
mixing. These separate streams con- 
tinue through the boiler and economizer, 
and an increase in furnace volume does 
very little more mixing. 

If coal is a poor grade, more is burned 
and the gas weight increased. Mixing 
of air and fuel may not be so good, re- 
quiring still more air: Gas-volume in- 
crease thus increases the gas velocity. 
This higher velocity carries the com- 
bustion and flyash into the first pass, 
which may choke with slag. 

Rating of Furnaces. Unfortunately there 
are few published data on flame length 


Depth. 


Width must meet required grate area with proviso 
that it equals an even multiple of unit ers 


Height must provide volume for needed heat 
release 


Spreader stoker-fired furnace with chief 
requirement each of its three dimen- 
sions must meet shown as each require- 
ment influences the design step by step 


that can be stated in simple formulas. 
We do the next best thing—rate our fur- 
naces in Btu released per cu ft per hr 
and try to visualize the gas travel, modi- 
fying the furnace accordingly. A fair 
average for stokers would be 50,000 Btu 
per cu ft per hr maximum for low- 
volatile coals and 40,000 for high-volatile 
coals. These rates have often been ex- 
ceeded. Good combustion can be ob- 
tained with pulverized coal at 20,000 to 
26.000 Btu per cu ft per hr, and oil at 
60,000 to 80,000 Btu per cu ft per hr. 
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These rates apply to combustion efhi- 
ciency and not furnace maintenance. 

We now have sufficient information to 
determine furnace dimensions. Next 
step is to fit a boiler to the furnace, but 
first let us consider furnace maintenance. 

Brick for coal-fired boiler furnaces 
should be of first quality, free from 
spalling with a minimum coefficient of 
expansion. If properly laid it fails for 
only two reasons: being broken away by 
breaking off attached clinkers, or erod- 
ing by fusion with molten ash. Oil- 
fired settings fail because of high tem- 
peratures or unequal expansion. Brick- 
softening temperature should be higher 
for stokers, with a minimum expansion 
coefficient. If the boiler is small it may 
be difficult to design a small furnace. 
Refractory setting may be used if the 
heat release for short periods does not 
exceed (1) 20,000 Btu per cu ft per hr 
with a high-fusing-temperature ash or 

(2) 16,000 Btu per cu ft per hr with 
fusing temperature below 2300 F. 

Watercooled furnace walls somewhat 
reduce the required area of the other 
hoiler surface; hence cost of the boiler 
and setting is about the same whether the 
setting is or is not equipped with water- 
walls. They are now becoming almost 
standard equipment. Their failure is no 

more frequent than that of other tubes 
of a boiler. 


- TABLE HELPS SELECTION 


With coals containing about 10% ash. 
fusing temperature no lower than 2300 F. 
we may burn coal at the rate. per sq ft 
of grate surface, given in the accompany- 
ing table. These rates have been exceeded. 
but they represent a conservative figure 
for selecting stoker sizes. 

As an example let us select a multiple- 
retort stoker for a boiler and economizer 
te carry a maximum load of 100,000 lb 
per hr. Steam pressure 400 psi, tem- 
perature 650 F. Feedwater temperature 


entering economizer 200 F. Factor of 
evaporation 1.21, efficiency 82%. Coal 
14,000 Btu per lb. Actual evaporation of 
coal 9.82. Maximum lb coal per hr 
10,200. 


10.200 
45 Ib/aq ft 


Try 9 retorts 9X = = 15.8 ft wide 


236 = 14.3 ft long, 
15.8 nearly square 


Try 8 retorts: 8X . = 14.0 ft wide 


Grate surface = 226 sq ft 


a8 = 16.2 ft long 


The above is OK. 
Try 13,000-Btu coal, total coal 11,000 Ib 


per hr: 


11,000 ; 
— 48.7 lb per sq ft grate, per hr 


A little small for bad coal. 
Try 8 retorts, 17 ft long, 238 sq ft 
11,000 


= 46.2 lb per sq ft grate, per hr 


The above can get by. 
With regular coal: 
10,200 

238 

This is satisfactory. 

Normal load 70,000 lb steam per hr at 

84% efficiency. 

Coal 6890 Ib per hr: 

a 28.9 lb coal per sq ft grate, per hr 
The above is satisfactory. 

We may, therefore, select an 8-retort 
stoker as near 17-ft length as the manu- 
facturer can furnish from his standards. 

Try 40,000 Btu per cu ft of furnace 
volume, horizontal area 238 sq ft: 


= 42.9 lb per sq ft 


10,200X 14,000 _ 3570 cu ft volume 
40 ,000 furnace required 


338 = 15ft high 


This height will probably be exceeded 
by the boiler, and the furnace volume 


PER SQUARE FOOT 


Single-retort side-dump stoker 
6 x 6 ft and smaller.......... 


Spreader 
Traveling-grate stoker, anthracite 


Buckwheat No. 4............... 


RATE FOR BURNING COAL 


For coals containing about 10% ash whose fusing temperature 
’ is no lower than 2300 F 


Hand-fired grate. 


Larger than 6x 6 ft.............. 
Multiple-retort stoker................ 


Buckwheat No. 3................ 


OF GRATE SURFACE 


Marimum 
Normal continuous 
18 lb/hr 35 lb/hr 

ands 20 25 
hi 25 40 
35 45 
35 50 
30 40 
25 35 


s 


will be increased, giving a very conserva- 
tive furnace. 

It might be well to extend the stoker 
under the boiler mud drum and install 
a watercooled arch. This may cut the 
depth of the clear furnace height by 
6 or 8 ft, giving a horizontal area of 
(17-6)x14 = 154 sq ft 
cle = 23ft,2in. This is reasonable. 

To accommodate the rear arch the 
mud drum should be at least 10 ft above 
the stoker floor. The vertical-drum cen- 
ters should not be less than 16 ft, giving 
10+16 = 26 ft for furnace height. 

The type of boiler and drum centers 
will be discussed in another article. 


Oxygen Disappearance 


Completeness of Combustion-Percent 
0 10 20 30 40 50 60 70 80 90 100 


100 


90 


80 


Oxygen consumed-percent 
of theoretical required ~_| 


60 


50 


40 
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Excess| oxygen 


Percent of Furnace Volume 


20 


10 


0 
0 1020 30 40 50 60 70 80 90 1001/0 
Oxygen Consumed-Percent of Theoretical Required 


Chart (courtesy, Combustion En- 
gineering Co) is a means of deter- 
mining combustion rate of pulver- 
ized fuel within a furnace by 
charting disappearance rate of 
free oxygen. For a 98-99% com- 
plete combustion, oxygen disap- 
pearance follows curve to give an 
oxygen content of furnace atmos- 
phere of akout 2% by volume 
.at its outlet. Note combustion is 
over 95% complete first 
50% of furnace volume. 

If ordinates, depicting percent 
furnace volume along flame path, 
represent equal intervals of time, 
and this same relation holds for 
the abscissae, percent oxygen 
consumed, then slope of curve at 
any point is time rate of oxygen 
disappearance or combustion rate 
at that point. With this as a 
measuring device, nominal heat 
release in Btu per cu ft, multi- 
plied by percent oxygen con- 
sumed and divided by percent 
furnace volume traversed, gives 


rate within that part of furnace. 
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Machine Parts 

Exactly Made 

By Precision 
Casting 


| Master pattern may be made from 
brass, steel, alloy, wood, etc.; it 
is slightly oversize to allow for 
shrinkage. Here pattern is checked 


? From master pattern, die castings 
are made. These dies are used to 
mass-produce any number _ of 
wax patterns duplicating the master 


3 Die assembled with necessary cores 
has the wax injected from a “gun” 
Operated by means of pneumatic 
ram located at the lower right 


0301. 


Mass production methods, derived from precision dental cast- 


Section D-D 
Section C-C 


# Section B-B 
Section A-A 


009in. 


blade at left. 


ing process, are used to make aircraft-supercharger-turbine 


blades and mechanical parts difficult to machine or to forge. 


Here’s the story of Haynes Stellite Co manufacturing methods 


4 Wax pattern is removed from die. 
Wax that accumulates in opening 
through which it is injected (gate) 
is removed by manual breaking off 


5 Two wax patterns being mounted 


on main gate made of wax to pro- 


1 


vide channels through which cast- 


ing metal will be poured in mold 


Dipping of assembly into fine silica 
solution provides surface in mold 
that insures a smooth finish for 
surface of final metal casting 


After dipping, end of wax assembly 
is mounted on square steel base; 
uncoated surfaces are sprayed with 
silica; assembly then dehumidified 


PRECISION CASTING continued on page 98 


Examples of cast turbine blades; 
note thin edges and warp of 
Middle blade for 
high-temperature steam turbine, 
other blades for gas turbines 
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These are the types of Steam Gener- 
ating Units being installed today in so 
many of the country's leading industrial 


power plants. 


A modern steam generating unit must not only oper- 
ate at high efficiency but must give long continuous 
trouble free operation with low maintenance. 


Industrial Rayon Corp., Cleveland, Ohio 
55,000 Ibs. /hr.—180 Ibs.—Saturated 
Efficiency 77.7% 

Harrington Traveling Grate Stoker Fired 


Owens-Corning Fiberglas Co., Newark, Ohio Large Eastern Oil Refining Co. 
40,000 Ibs. hr.—270 lbs.—600°F. 300,000 Ibs. /hr.— 750 lbs.——-750°F. 
Efficiency 83.5°,)—Pulverized Coal Fired Efficiency 86°,—Oil Fired 


Future Pulverized Coal Firing 


STOKER CORPORATION, WORCESTER, MASS. 
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enerating Unit Installations 


Because Riley Steam Generating Units give such ser- 
vice because users are so thoroughly satisfied with the 
performance of Riley units-—because they not only easily ‘- 
meet guaranteed performance but invariably exceed 
efficiency and capacity guarantees, a decided preference 
for Riley equipment has developed in recent years. | 
Users know they can rely on Riley. 


If you are considering new boiler or fuel burning ? 
equipment, ask Riley for recommendations. It will pay 5 AAA 
you to investigate Riley equipment. | 
|) 
\ 0 WS 
| 
eres 
sit 
Li | | 
a Dayton Rubber Co., Dayton, Ohio 
100,000 Ibs. /hr.—550 1bs.—-Saturated 
Efficiency 85.5°;—Pulverized Coal Fired 
| 
i My 
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National Lead Co., Sayreville, N. J. Penobscot Chemical Fibre Co., Great Works, Me. 
250,000 Ibs. /hr.—450 lbs.—637°F. 200,000 Ibs. /hr.—-475 lbs.—-700°F. Riley Unit 
Efficiency 84.7°,—Pulverized Coal Fired Efficiency 87.5°¢-—Pulverized Coal Fired 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


BOILERS PULVERIZERS BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
ECONOMIZERS * WATER-COOLED FURNACES «¢ STEEL-CLAD INSULATED SETTINGS «+ AIR HEATERS 


% | 
| 
SS 
BURNERS 
(4 \ 


Machine Parts Made by Precision Casting Continued from page 9% 


4 metal cylinder wrapped in wax 
paper roll is placed over assembly; 
wax sealing to steel mounting plate 
makes a_ liquid-tight container 


The container with wax assembly 
being carefully filled with chemi- 
cally hardening investment mate- 
rial that forms the casting mold 


After having been placed on vibra- 
ting tables to pack the investment 
tightly and aged several hours, 
molds are readied for the furnace 
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As molds progress through furnace 
in upside-down position wax melts 
out and finally burns during cycle 
lasting a period of several hours 


Hot mold is clamped upside down 
on furnace and metal poured by 
inverting furnace. Air pressure 
forces metal into all mold cavities 


Mold cools slowly for about four 
hours after which pneumatic ham- 
mer knocks casting assembly from 
mold and removes’ investment 


High-speed abrasive cut-off wheel 
cuts off the gates and risers from 
the metal casting before applying 
finishing touches and inspections 
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Castings are shot-blasted to remove 


scale and remaining investment 
material unless thin edges make 
treatment obviously inadvisable 


Castings passing rough inspection 
are ground to smooth gate areas 
and any surface irregularities exist- 
ing on either exterior or interior 


automatic X-ray 
final check on quality. 
man is needed for 


equipment for 
Only one 
supervision 


Trained operators check all X-ray 
negatives closely for flaws that 
would make any individual meta! 
casting unsuitable for application 
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OPA 


what next? 


the OPA type is on the way out, if not by 
legislative limitation then by administrative 
collapse. 

It is equally clear that we are by no means past 
the danger of a swirling upsurge of prices. 

Then does it follow that the passing of OPA 
need be tantamount to a decision to let ’em rip? 

It does not. 

While the OPA machinery is grinding to a stop, 
we can bring into play more fundamental meas- 
ures to keep prices within safe limits—and to al- 
low private management a wider area of freedom. 
What this article proposes is a framework of con- 
trol within which private business judgment can 
operate. Therefore, this preamble speaks directly 
to our friends in the business community. 

Now is a time for unrelenting self-restraint by 
business management. As price control disinte- 
grates, business must scrupulously hold to prices 
which, after covering costs, yield normal profit 
margins. Business has everything to lose and 
nothing to gain if its price policies emulate the 
excessive wage demands made by some unions. 

True leaders of business sense the danger. They 
do not want to price themselves out of their 
markets. They do not want the tag of price hogs. 
They do not want a buyers’ strike. All manage- 
ment must practice the self-restraint which char- 
acterizes the wisest leaders among us. 


T IS NOW clear that direct price control of 


What Wasn’t Done 


Virtually all responsible economic analysts 
agree that if direct price control is eliminated and 
nothing else is done, prices will move upward. 
The only serious disagreements are: How far? 
And for how long? 

Some careful and competent forecasters be- 
lieve that, if all price control is lifted, the official 
cost of living index will shoot up at least 25 per 
cent within a year. Some of them think that wage 
rates will chase right after prices, forcing new 
price increases until the whole operation ends in 
a dizzy crash. 

Others agree that prices will go up all right, 
but they think that increased production, made 
possible by disentanglement from OPA red tape, 
will bring them down again fairly soon. 

Recent developments seem to support those 
forecasters who think that wage increases would 


chase right after price increases and thus keep 
“the inflationary spiral” spinning toward a 
ghastly fall. Unions already agitate for a new 
round of wage increases to offset price increases 
which have occurred in the few months since the 
last round of wage increases. 

Therefore, the prudent course would have been 
to clean up the OPA price control system, to keep 
it in place for a limited period as a stop-gap, and, 
meanwhile, to arrange to replace it with more 
fundamental controls, PROVIDED the federal 
government itself stopped promoting excessive 
wage increases. The greatest single contribution 
to the wrecking of the OPA has been the holes 
driven in price ceilings by government-promoted 
wage increases. 

But now the stop-gap is being eliminated, and 
the fundamental controls are not in place. Their 
erection becomes urgent. 


The Basic Task Now 


The danger that prices and wages will get to 
chasing each other around a ruinous spiral arises, 
of course, from the accumulation during the war 
of an enormous sum of money that could not be 
spent because about 40 per cent of the nation’s 
production was being devoted to war. Men were 
paid wages and profits for making artillery shells. 
The shells were exploded. The money remains. It 
has piled up until the people’s backlog of cash 
spending power, in one form or another, exceeds 
$225 billions—three times the total in 1939. 

More than that, banks hold $115 billions of gov- 
ernment securities—a sixfold increase since 1939. 
These securities can serve as the basis for an ex- 
pansion of bank credit of many times their vol- 
ume. A dollar of bank credit will, of course, buy 
as much as a dollar of cash. 

The first and basic task of preventing runaway 
prices is: Get this huge accumulation of purchas- 
ing power, actual and potential, under some kind 
of effective control. 

A second task is to see that no unnecessary ad- 
ditions are made to the flood of purchasing power 
overhanging the market. A third task is to get the 
productive machinery of the country running at 
top speed so that it can take up the accumulation 
in an orderly way, not in a boom-bust sequence. 
We — talk here only about the first two of these 
tasks, 
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Are there ways of getting at the root cause of 
a disastrous wage-price spiral which are being 
neglected? There are many of them. Attention 
has been distracted from them by building up the 
battle over OPA as the Armageddon of price 
stabilization. It is important. But it is not Arma- 
geddon. If everything that Mr. Bowles and his 
associates want done by way of price control leg- 
islation were done, the problem of price stabiliza- 
tion would still remain unsolved in the continued 
absence of a program to deal effectively with 
root causes, 


Basic Remedies 

Here is a rough outline of the key elements of 
a basic program. 

1. Cut public expenditures to the bone and 
let tax revenues accumulate as business vol- 
ume increases—perhaps broadening the tax 
base at the same time. 

Now, if ever, is the time to run a surplus and to 
use it to retire debt. Immediate upward pressure 
on prices would thus be removed and the burden 
of carrying debt when the going gets tougher later 
on would be relieved. A $10 billion surplus of fed- 
eral, state and local revenues during the next year 
might not be too much. 

An increase in social security taxes, as the 
House Ways and Means Committee proposes, of- 
fers one of a number of good ways to increase 
revenues. Deferring public works not immedi- 
ately needed affords one of numerous ways by 
which substantial cuts in expenditures can be 
made. 


2. Tighten the terms on which installment 
credit is available for the purchase of houses, 
automobiles, and other consumers’ goods. 
Allowed to run a free course, expansion of 

credit to buy houses and durable consumers’ 
goods might easily add $15 billion to consumer 
purchasing power next year. No such injection of 
credit is needed now. The more a man buys “on 
time” the more cash he keeps to spend on some- 
thing else. For most products the cash market 
alone is more than big enough to keep producers 
busy and customers healthy. 


3. Restore to the Federal Reserve system 
its lost control over the supply of credit by 
limiting the opportunities for credit expan- 
sion now afforded by huge bank holdings of 
government securities. 

The specific measures needed are highly tech- 
nical, but are agreed upon by banking experts as 
both feasible and fair. The important thing for the 
public at large to do is to recognize that we are, 
in effect, sitting on a powder keg with lighted 
match in hand until the measures are taken. 

4, Revive a vigorous campaign to sell gov- 
ernment savings bonds and other govern- 
ment securities to the public. 


Sale of government savings bonds cuts down 
current consumer spending. It also allows the 
Treasury, if government spending is held down, 
to retire government bonds which the banks hold. 
Thus, it simplifies the problem of keeping bank 
credit within safe bounds. 

5. Prevent a speculative inventory boom 
of the sort which preceded the post-World 
War I business collapse in 1920-21. 

This involves a continuation of the loose con- 
trols of inventories now exercised by the govern- 
ment. In more important degree it involves well 
informed cooperation by bankers and business 
men to keep inventories from being expanded 
unnecessarily. 


6. Maintain controls on exports in order 
to keep within reasonable limits the impact 
on our market of huge foreign demand. 
Emergency foreign relief requirements must 

be met. But foreign demand which is enormous 
apart from relief requirements must be kept 
under control until the danger of having it send 
prices of export products soaring is past. 


Breathing Space for Business 


This program would deal with causes, not 
symptoms. Hence, if promptly and efficiently in- 
stalled, it would do a far better job of keeping the 
general level of prices and wages within tolerable 
limits than the OPA type of price control ever 
could have done—even if OPA had not been so 
often and so badly mismanaged. The program 
would also do this without tying up American 
business in a myriad of irritating and discourag- 
ing individual regulations. It would establish 
broad bounds within which business enterprise 
would be free to be itself, not a branch of bureau- 
cratic enterprise. 

The program proposed here also has the major 
virtue of flexibility. If prices start to reverse their 
present upward course within another year, the 
major parts of the program can be adjusted or 
removed quickly. 

It would be gratifying to suggest junking at 
once all arrangements designed to place limits on 
price movements, even broad limits of the sort 
here suggested. But to do nothing while OPA falls 
apart, would be to run the grave risk of a runaway 
of prices and wages which, in the inevitable col- 
lapse, would do irretrievable damage to the busi- 
hess community and to the whole nation. 


The risk is not worth taking. 


President, McGraw-Hill Publishing Company, Inc. 


THIS IS THE 49TH OF A SERIES 


| 


> HEAT EXCHANGERS ARE EXPOSED to the 
constant threat of tubes corroding to the 
point of failure before defects are discov- 
ered. Of interest in overcoming this ever- 
present problem is a new instrument, the 
probolog, that charts a visible record of 
the defects in nonmagnetic tubes. Engi- 
neers witnessed its demonstration at the 
National Association of Corrosion Engi- 
neers convention and exhibition in Kan- 
sas City, Mo., May 7, 8 and 9. 

New Electronic Device. The probo- 
log is equipped with a flexible cable ter- 
minating in a sensitive magnetic probe, 
which travels through the tube at a con- 
stant speed. Imperfections or faults in 
the tube wall, such as corroded pits, 
dezincification areas, transverse cracks, 
longitudinal splits and wall thinning, 
are easily identified by properly inter- 
preting the instrument chart record. Me- 
tallic baffles and tube sheets appear on 
the record as defects, but because they 
deflect the pen widely and at regular in- 
tervals, proper allowances can be made. 

Inspection is speeded up by using a 
neon-lamp indicator instead of the chart 
record and removing the probe cable 
from the automatic puller. After adjust- 
ing the instrument for the proper sen- 
sitivity the operator pulls the probe 
through each tube as rapidly as he can. 
The neon lamp flashes whenever the probe 
transmits a signal exceeding a specified 
minimum intensity, and these tubes are 
marked for test with the recorder in op- 
eration. Instrument pen is set at zero 
by inserting the probe in a good tube be- 
fore beginning the test. Record of a 
faulty tube shows up as a series of deflec- 
tions, from the zero line (center of chart) 
whose magnitudes are proportional to 
the extent of damage. At present the in- 
strument is designed specifically for tubes 
of copper, brass, monel, Admiralty metal, 
copper-nickel, aluminum, magnesium and 
austenitic stainless steel. 


CORROSION PREVENTIVES 


Manufacturers’ Exhibits. On display 
were products to prevent, minimize or 
eliminate corrosion in various industries. 
Products ranged from new compressor 
valves, nickel-alloy parts, pipe-coating 
material and wrapping machines, holiday 
testers—instruments that detect pipe-coat- 
ing faults—to rectifiers and anodes for 
cathodic protection of pipes and tanks. 
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Electronic Probe Locates Faults 
HEAT-EXCHANGER Tubes 


NACE exhibit displays metals and alloys subjected to sulphur cor- 


rosion, dezincification, impingement attack, atmospheric corrosion 


Papers on Corrosion. At the technical 
meetings papers presented covered a 
wide range of industries and discussed 
corrosion problems peculiar to each. 

J A Keeth, Kansas City Power & Light 
Co., in his paper, “Corrosion in and 
Around Generating Stations,” discussed 
corrosion problems that confront the 
power engineer. He suggested that steel- 
tube economizers be protected on the wa- 
ter side by properly operated deaerators 
and bypassing a small amount of boiler 
blowdown water through the economizer 
to raise the feedwater pH. 

Sulphur corrosion on the gas side of 
economizer and air preheater can be 
minimized by recirculating part of the 
heated water and air to keep flue gas 
above the dewpoint. Breechings and 
stacks can be protected by guniting the 
inside or insulating the outside. Latter 
remedy prevents the gas cooling to its 
dewpoint temperature. 

Mr Keeth also pointed out that concen- 
trated heat, applied to boiler tubes con- 
taining water and steam, may break the 
steam down into hydrogen and oxygen 
causing rapid oxygen corrosion and hy- 
drogen attack. In the furnace, tube wash- 
ing from slag and CO can be minimized 
by maintaining an oxidizing rather than 
a reducing atmosphere in areas of attack. 

Dr R B Mears, Aluminum Company of 


America, in “Condenser Tubes of Alumi- 
num Alloys,” explained the chemical 
characteristics of aluminum and its alloys 
that make them useful as condenser and 
heat-exchanger tube materials. They are 
highly resistant to oxidation, organic 
chemicals, even at high temperature and 
in the presence of water, sulphur com- 
pounds, ammonia or carbon dioxide, and 
inorganic materials such as nitric acid, 
hydrogen peroxide, boric acid, chromates, 
and substantially neutral alkali salts. 

As for water contact, samples thus far 
studied indicate that aluminum is defi- 
nitely anodic to copper-base alloys, and 
generally is not suited for contact with 
tubes, tube sheets or headers made of 
the latter material. Aluminum-alloy 
tubes are used successfully in cast-iron or 
steel vessels, and in some waters the 
aluminum is cathodic to the iron or steel 
parts and thereby protected by them. In 
other waters little or no galvanic action 
occurs between the two metals or, again, 
the aluminum may be anodic to the iron 
and suffer appreciable attack. 

Alclad tubes, those equipped with in- 
ner-wall protection, are more resistant to 
corrosive waters than the regular alumi- 
num alloys. Also, certain waters, highly 
corrosive to ferrous materials or nonfer- 
rous alloys, have little action on alumi- 
num-alloy tubes. 
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Fig. 1—Aerial view of bombproof plant shows extension of main structure above ground (center) and stub stack (right) 


Withstanding all air attacks ‘Werk Fritz,’ 32,000-kva under- 
ground power plant in Mannheim, Germany, operated through- 


out the war, Analysis of design features shows the plant 


occupied less space and cost only 15% more than most designs 


By CAPT FRED K McQUEARY AND LT KENWARD S OLIPHANT 


Public Utilities Section, Industry Branch 
Office of Military Government for Germany (U. S. Zone) 


> INDUSTRY WAS MORE HEAVILY ELECTRI- 
FIED in prewar Germany than in any 
other nation in the world. A vast system 
of transmission lines was built, in which 
a 220-kv line encircled the whole nation. 
Laterals of 110 and 60 kv crossed the 
country to strategically located substa- 
tions, from which they fanned out in 
all directions. Additional generating 
stations were built in equally strategic 
locations. 

In line with this expansion, Dr Fred- 
rich Marguerre, director of 90,000-kw 
Grosskraftwerk at Mannheim, applied 
in 1937 for permission to enlarge his 
company’s plant by adding a 35,000-kw 
unit. This request was denied, but an- 
other was submitted that proposed to 
take the new unit underground, making it 
bombproof and impregnable to air 


100 (466) 


attack because enemy territory was near. 

In answer to the authoritative “impos- 
sible” Dr Marguerre submitted plans 
to ‘prove he could build a power plant 
underground and completely bombproof 
it for an outlay of only 15% more than 
a conventional plant. Impressed, Ger- 
many’s war-production bigwigs granted 
permission to increase the capacity of 
the generating station by 32,000 kw, pro- 
vided the new unit was installed as a 
complete and separate bombproof plant 
underground. 


BOMBPROOF DESIGN 


The Grosskraftwerk director, Dr Mar- 
guerre, did much of the actual designing. 
The plant was laid out as a complete and 
independent unit, with the natural 
limits of space and cubic volume always 


in mind as an influence to the layout. 

The designer planned reinforced con- 
crete at least 10 ft thick for the roof 
of the building. Ground-water pressure 
and the nearness to the Rhine River 
influenced the decision to make the build- 
ing circular in shape. The Germans 
were well trained in bombproof con- 
struction, but here extra consideration 
had to be given to the type of equip- 
ment to be housed in such a structure. 
What effect would movement and concus- 
sion have upon power-plant equipment? 
What measures would have to be taken 
to prevent rupture of instruments? 
What additional tolerances would have 
to be allowed in the turbine-generator? 

The bombprooi, reinforced-concrete 
cylindrical shell with a 10-ft roof was 
constructed on the bank of the Rhine 
where water and coal were accessible. 
The structure extends below ground 54 
ft, and above only 19 ft. All that is 
visible of the plant from above ground 
is shown in Fig. 1. The shell has an in- 
side diameter of 111 ft and a height of 74 
ft from the ceiling to the lowest level 
of the floor. 

Machinery Fitted to Space. The build- 
ing was not designed to fit the ma- 
chinery, but rather the machinery fitted 
to the building’s peculiar design. There 
was no room for a separate bunker 
and coal-milling house, a separate boiler 
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room or a separate machine house. Be- 
cause the total plant had to be fitted 
to one circular room, a T-arrangement 
was decided upon for the turbine-genera- 
tor and the boiler. Fresh air was pro- 
vided and the chamber was pressurized 
slightly above one atmosphere with six 
forced-draft ventilators installed around 
the walls near the ceiling. 


OUTSIDE CONNECTIONS 


The plant is entered through a 330-ft 
tunnel directly beneath the coal yard. 
Extending along the tunnel are high- 
pressure steam-and-oil circulating pipes, 
which interconnect the underground 
plant with the 90,000-kw surface plant 
so steam can be interchanged between 
the two. In the same tunnel is a wide 
belt conveyor that receives fine bitu- 
minous coal by gravity feed along its 
full length. A screw conveyor, made 
necessary by the pressurized chamber, 
receives the coal from buckets and de- 
livers it to the bunkers. Fig. 2, 3 and 4 
show the plant layout. 

Firing Conditions. Fuel was a washed 
fine bituminous coal obtained from the 
Ruhr district. It averaged 12,600 Btu 
per lb and contained 10 to 12% moisture, 
30% volatile matter, 49% fixed carbon 
and 9% ash. 

Combustion air is supplied by two 
variable-speed forced-draft fans mounted 
in louvers in the air ducts. These, plus 
the natural draft created by the pressur- 
ized building, and a final 10% induced 
by a third fan in the stub stack, create 
the draft. Ljungstrom air preheaters are 
located in the two forced-draft ducts. 

Because of its high carbon content 
80% of the flyash is returned for refir- 
ing. Remainder is transferred to the 
ash-and-slag-removal system. 

Siemens Lurgi Cottrell-type electro- 
static precipitators are partially ex- 
traneous and partially a part of the con- 
crete flue-gas duct, which is below ground 
extending beyond and away from the 
main structure. The stub stack rises 
from the end of the duct, see Fig. 1. 


DELIVERY TIMED 


Fabrication of tur- 
bine-generator, boiler, and all other equip- 
ment was timed with the progress of the 
construction. The separate parts arrived 
as the building was ready to accommodate 
them, and the erection of the machinery 
was made almost simultaneously with the 
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Fig. 2—Plan view of underground power plant shows outside connection through 
coal and entrance tunnels, and fresh-air, flue-gas and water ducts. Compactness of 
layout is demonstrated by crowding all equipment into space normally allotted to 
the boiler room. Special equipment was often selected to fit the available space 
and T-arrangement of turbine-generator and boiler is adapted to the circular room 
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Section A-A 


Fig. 4—This section of power plant shows the coal and entrance tunnels (left) 


and fresh-air-entrance ducts. Clearly revealed is method used to fit accumulators, 
coal bunker, boiler and switchboard into allotted horizontal and vertical space 
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Section B-B 
Fig. 3—Cross-section of power plant taken through the boiler and turbine. Loca- 


tion of condenser and cooling-water equipment is shown (right), and air heater 


and flue-gas duct (left). 


completion of the building structure. 

Because of the building’s limited 
height, the Sulzer Co of Ludwigshafen 
built and installed a boiler of specially 
low design. Typical of such design, it 
has single pipes and forced circulation 
without the customary drums. It con- 
tains more than 42,600 ft of tubing, 
whose arrangement is similar to that of 
the Benson boiler. The superheater, 
economizer and tubular air preheater 
are of conventional design. Two centri- 
fugal water chambers were inserted 
ahead of the first and second super- 
heaters to insure dry steam. Since 
forced-circulation boilers can neither be 
started nor regulated without external 
pressure, two air-storage tanks of 
3540-cu-ft capacity, each at 295 psig, 
were installed. The boiler produces 
275,000 lb per hr at 1690 psig and 932 
F. In spite of the compactness of the 
boiler and its other special character- 
istics, efficiency of 86% was obtained. 

In providing a uniform flow of steam 
to the turbine, according to its demand, 
only two accumulators are used. These 
are of the vertical type. 


WATER SOURCE 


A surface condenser of rolled-in tube 
construction provides cooling with 
water direct from the Rhine through 
circulators that are actually below the 
river’s level. Pumps are needed only 
to remove water from the condenser 
and return it to the river through an- 
other duct. No recirculation or chemical 
treatment is necessary. 

Chemically treated river water, made 
up from evaporation from the intercon- 
nected surface and underground plants, 
is fed to the boiler by two Sulzer 11-stage 
centrifugal pumps driven by 1000-hp 
variable-speed motors. 

All the motors in the underground 
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Ground level indicates exposed portion of main structure 


plant operate at 1000 v. This is a de- 
parture from the 6000-v motors customar- 
ily used in German power plants. They 
are totally inclosed and are individually 
cooled by recirculated air cooled by 
ground water. The cooling water main- 
tains a temperature of 44 to 47 F, both 
winter and summer. Some 2410 cu ft per 
hr of water are required. The heat could 
not be dissipated into the building be- 
cause it would have to be removed from 
the total interior. Temperature 
throughout the plant is only slightly 
higher than outside surface temperature. 


ELECTRICAL FEATURES 


In designing a unit consistent with the 
over-all plan of fitting a complete power 
plant into limited space in an under- 
ground chamber, several departures from 
normal German design had to be made. 
From the first, consideration was given 
to eliminating the usual transformer be- 
tween the generator and the transfer bus; 
therefore a 21.7-kv generator was used. 
The complete turbine-generator unit was 
built and installed by Brown Boveri and 
Cie, of Mannheim, and so far as is known 
it is the only 21.7-kv unit in Germany. 

The turbine is a tandem-compound two- 
axial-flow action-reaction unit operating 
at 1482 psi and 932 F at the throttle. 
Boiler reheating, performed at 325 psi 
and 795 F, is introduced between the 
high- and low-pressure stages. Thermally 
the turbine is 80% efficient, and its me- 
chanical efficiency is 98.5%. 

The main generator is rated at 40,000 
kva, 75% pf, and turns at 3000 rpm. Ex- 
citation is 250 v de at 450 amp. The 
stator is Y-connected with an under- 
grounded neutral. Mica peep windows at 
either end of the generator afford observa- 
tion of any corona developed because of 
the ersatz-mica insulation. 

A 3100-kva 1000-v 80%-pf station 


generator is mounted on the same shaft 
with the main generator and its exciter. 
An auxiliary exciter completes this un- 
usually long assembly. 

The generator is connected directly to 
a 20-kv bus through a 2000-amp (Allge- 
meine-Elektrizitats-Gesellschaft) 250-psi 
compressed-air circuit breaker. This is 
the type of circuit generally used through- 
out the vast central station-transmission 
grid system in Germany. The interrupt- 
ing capacity is 800,000 kva. 

The station’s power is furnished not 
only by the house generator, but by an 
emergency, outside connection through a 
3100-kva 3-phase 3-winding transformer, 
direct-connected to the underground sta- 
tion’s 20-kv bus. Secondary voltages of 
1000 and 400 are also provided. 

Construction was started early in 1938 
and completed three years later. The 
plant was given the code name, Werk 
Fritz, which it is called today. 


EXPERIMENTAL PLANT 


It was to become a sort of experimental 
plant for proving that the additional cost 
of making a steam plant bombproof was 
within reasonable limits. Grosskraftwerk 
now looks upon the forced-circulation 
boiler as unsound in an isolated plant 
intended to operate independently in case 
of serious damage or destruction of the 
main plan. Difficulties in stopping and 
restarting were experienced, and without 
the aid of the steam connection with the 
main plant they would have been greater. 

Efficiency High. In spite of design and 
construction sacrifices to crowd a total 
plant into a confined and underground 
area with slightly more than 22 cu ft per 
kw of capacity, this plant operated at 
high efficiency. Its daily log shows that it 
operated almost continuously at near 
peak capacity and produced electricity 
at 14,200 Btu per kwhr average. 

Starting production in July 1941, Werk 
Fritz’ short life came to an end on June 
23, 1945. It was in full production when 
the badly bombed city of Mannheim fell 
to the 63rd Division of General Patch’s 
7th U. S. Army on March 29, 1945. The 
plant continued to operate until the coal 
supply was exhausted, when both the 
main and the underground plants had to 
shut down, for postwar disposition. 


CORRECTION 


In the special section, “Meas- 
uring and Controlling Tempera- 
ture and Pressure,” Power, April 
1946, Allen-Bradley Co should 
have been listed as a contributor. 
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BOILER PATCHES: 


Bolted, Riveted or Welded? 


Harry M Spring discusses the relative merits, fields of use and, 


where possible, physical tests of the three major classes of 


boiler patches for maintenance. 


> PRESENT DELAYS IN DELIVERY DATES of 
new boilers, eighteen months to two years 
for some designs, place continued em- 
phasis on patches to extend the operating 
life of many frankly old equipments until 
modern units can be obtained. Properly 
designed and installed patches serve as 
an effective maintenance means of re- 
placing defective portions. 

Boiler patches divide into three gen- 
eral groups: soft, riveted and welded. 

Today a soft patch finds little use. Its 
installation directly over a defective area, 
without cutting out any original plate, 
limits its application. For instance, the 
double thickness of metal at a patched 
area would probably overheat and burn 
if exposed to radiant heat from a fire or 
subjected to high-temperature gases. Ac- 
cordingly, its service is confined to loca- 
tions where over-heating cannot result. 
Use of Soft Patches. A working advan- 
tage of the soft patch is its applica- 
tion by patch bolts from one side only 
of the plate. Tapped holes receive these 
patch bolts so no need exists for help in 
bucking or holding, as with rivets. 

One specific place where a soft patch 
can be applied is the outer side-sheet or 
shell of a locomotive. A second some- 
what similar application is the shell of 


Patch bo/ts~. Packing or 


Soft patch~, grommet 


Defect in shell plate’ 
Soft patch shows double layer of metal, 
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tapped bolt-holes, grommets for sealing 


The first of two articles 


a Scotch boiler or other internally fired 
unit where a patch is unaffected by heat. 
A third possibility is those locations 
where tube removal would present dif- 
ficulties under any other method requir- 
ing access to the interior. It must be 
borne in mind, however, that a soft patch 
in an unstayed area has to comply with 
the same requirements met by riveted 
patches. Sealing soft patches requires 


Defective area has been cut out and replaced with a riveted patch. Advantage of 
a well-designed riveted patch is ability to withstand high furnace temperatures 


use of grommets or packing. Many 
varied packing materials have served in 
making a patch leaktight. 

Riveted Patches. These prove useful 
in that they are adapted for exposure to 
furnace temperatures if properly de- 
signed. The following general rules cover 
design and specifications for riveted 
patches. 

1. Use a patch plate of same material 
and tensile strength as the plate it re- 
places. 

2. Thickness of patch plate should at 
least equal thickness of plate replaced, 
but should not be over ¥%@ in. thicker. 
Exposure of a lapped plate of excessive 
thickness to furnace temperatures leads 
to overheating and fire-cracking. 

3. Angles of patch seams in an unsup- 
ported area should be such that equivalent 
efficiency of the joint will not weaken the 
boiler shell. (More on this subject fol- 
lows. ) 

4. Size of rivet holes, pitch of rivets 
and lap of plate should be the same as 
that of girth joints in general. Some lati- 
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Measure by: Eff = 


EFFICIENCY OF RIVETED JOINTS 


Strength of weakest part 


t= Min 


Solid plate, 2*% in. no stress 


in. 


Plate torn between rivets; under tension 
Kin, 


Rivet sheared, under shear 


Plate crushed, under compression 


Eff 


Strength of solid plate 
Given: Rivet pitch (P) = 2 in. 
Rivet holes dia (d) = 1/16 in. = 0.687 in. 
Rivet shank area (a)= .687 in. x ™/4=0.371 sq in. 


_ Condition D _ 


Plate thickness (#) = V4 in. 


Strength Under Stresses 
Condition A 


Tensile strength of plate = 55,000 
psi = TS :. 55,000x2x, = 27,500 Ib 


Condition B 
Tensile strength of plate = 55,000 


psi=JS:.(P—d)xtxTS= 
(2 —0.687)x%4x55,000 = 18,100 Ib 


Condition C 
Shearing strength of rivet = 


44,000 psi = Ss:.Ssxa= 
44,000x0.371 = 16,310 Ib 


Condition D 


Compression strength of plate = 
95,000 psi=C:.dxtxC= 
0.687x1%4x95,000 = 16,300 Ib 


16,300 


~ Condition A 


27,500 = 593 or 59.3% 


tude exists here to allow bringing up 
the equivalent efficiency slightly. 

5. A riveted-patch joint for high-tem- 
perature exposure should always be sin- 
gle lap. 

6. After a riveted patch has been 
calked and found tight under hydrostatic 
test, rivet heads may be seal-welded if 
desired. Electric arc-welding with a 
single, small bead should be used. 

Evaluating a Joint. In addition to 
these general design rules some method 
of evaluating a riveted joint proves help- 
ful. Accordingly, discussion of calcu- 


lated and equivalent efficiencies is in 
order. Calculated efficiency expresses the 
ratio in percentage between the calcu- 
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lated strength of a joint and the strength 
of the solid plate. This factor of cal- 
culated strength is based on the weakest 
part as influenced by design. This weak- 
est part could be the joint’s strength 
against failure between rivet holes, rivet 
shear, or the crushing of the plate itself 
in front of rivets, or possibly a combina- 
tion of failures. 


EFFICIENCY FACTOR 


If a riveted joint is longitudinal in di- 
rection, its strength or efficiency consti- 
tutes a directly proportionate factor in 
the strength and hence the allowable 
pressure for the shell. As the angle of 
the patch seam increases from the hori- 


zontal, that is goes farther from coincid- 
ing with the longitudinal axis, its effect 
on the strength of the boiler shell de- 
creases. Finally in its most extreme de- 
parture, a patch seam at right angles 
to the horizontal or longitudinal axis, the 
patch effect on shell strength becomes 
zero and its equivalent efficiency is then 
100%. Stated another way: As the angle 
of a patch joint departs from the hori- 
zontal axis, its equivalent efficiency in- 
creases. The illustration, at bottom of 
p 105, expresses this statement by draw- 
ing to scale a patch that shows the 
method determining the influence of an- 
gularity of patch seams on boiler-shell 
strength. 

By applying an appropriate multiply- 
ing factor, calculated efficiency of a 
patched joint gives the equivalent effi- 
ciency of the patch’s effect on_boiler- 
shell strength. Such a method shows the 
possible influence that the patch has on 
the allowable pressure. 

Use of the Factor. Before giving an 
example to illustrate the use of a mul- 
tiplying factor some background must be 
advanced for its development. Good 
practice establishes this procedure. If 
the longitudinal length of the required 
cut-out in a shell does not exceed 24 in.. 
make the total circumferential cut-out 
twice the length of the longitudinal one. 
Equivalent efficiency of the resulting 
patch seam equals at least the efficiency 
of the longitudinal joint. 

In the event the longitudinal cut-out 
exceeds 24 in., the girthwise cut-out in 
large patches will be limited by the 
closing-in line or in some cases even thie 
longitudinal joint itself. Thus, a new 
course seems sometimes more practicable. 

Patch Effect on Boiler. The following 
procedure allows one to determine the 
effect of a patch over 24 in. long on the 
allowable pressure for a boiler. First. 
lay out the patch to scale on a plane 
surface with chalk, or do the same on a 
piece of paper. Then outline a right- 
angle triangle with its hypotenuse any 
convenient length, with the one proviso 
that the hypotenuse be superimposed on 
the diagonal seam of the patch. If the 


Z 
Note: 4 rivets max in line ~ 


Side view of large patch. In unstayed 
area the major axis should be girthwise 
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angle this diagonal makes with the 
jongitudinal axis is 45 deg or less, these 
conditions are true to an accuracy of 
= 1%: (1) The multiplying factor 
equals the hypotenuse divided by the 
horizontal leg of the right-angle triangle. 
(2) This factor, always greater than one, 
increases as this angle increases. (3) The 
effective or equivalent longitudinal ef- 
ficiency of a diagonal seam becomes its 
calculated efficiency multiplied by a fac- 
tor given by this ratio between hypote- 
nuse and horizontal leg. Conversely: 
The required efficiency of a diagonal 
seam to be equivalent to that of a longi- 
tudinal seam is the efficiency of the 
longitudinal seam, divided by the factor 
found above. On the diagram and chart 
shown below, this factor and its elements 
are illustrated. 


ESTABLISH THE FACTOR 


As an example, if National Board 
charts are not available and a cut-out 
for a patch exceeds 24 in., apply the 
foregoing triangle method. Bear in mind 
that in locating the patch by a chalk 
outline on the shell. girthwise distance 
should be as high on each side as prac- 
ticable, approaching twice the length of 
the longitudinal cut-out as a desired goal. 
Measure the outline of the patch and lay 
it out to scale. On this scaled drawing 
superimpose a right-angle triangle whose 
hypotenuse falls along the pitch line of 
the diagonal seam in keeping with the 
triangle method. Note that this hypote- 
nuse may be any length. Now, let us as- 
sume some values for our example. Let 
the hypotenuse be 20 in.; the horizontal 


= 
Efficiency =78% |: 60 ‘ : 
y 


Tensile strength of plate = 55,000 psi 
p= 55,000 x 0.375 x 0.78 
JOxS 


Strength of longitudinal joint directly 
affects allowable pressure of the shell 


psi 


Rear head 
Boiler she//~, 
Outside patch ~ = 
Blowdown 
pipe 


An exception to rule for inside patches 
shown is case for blowdown connections 


leg 15 in.: and the efficiency of the longi- 
tudinal seam 94°. Then our factor be- 
20 
comes —, or 1.33. F in diagram below. 
15 
With this factor established, to deter- 
mine the required actual efficiency of 
the diagonal seam of the patch (pro- 
vided the allowable pressure is to be 
maintained without reduction) divide the 
iongitudinal-seam efficiency by the fae- 
0.94 


tor. This produces 


. or 70.7%, as 
1.33 
the required efficiency. 

Determine Pressure. Next, to apply 
this knowledge. Of necessity, the riveted 
seam of a patch like this under discus- 
sion must be a single-lap seam. Its 


equivalent efficiency will invariably be 
lower than that of the longitudinal seam. 
So to (1) provide a seam as strong as 
practicable and (2) limit reduction in 
allowable pressure to a minimum, select 
a diagonal patch seam with a rivet pitch 
and diameter that results in the highest 
obtainable efficiency. 

If our subject boiler has a shell-plate 
thickness of vs in., then a Ye-in. patch 
plate with 1-in. rivet holes and a 2ys-in. 
rivet pitch gives us the highest efficiency 
by calculation. Let us say, however, 
that the chalk layout limits rivet pitch 
to 2°, in.; then our actual or calculated 
efficiency comes to 57.8%. 

Take this 57.8% and multiply by our 
factor of 1.33 and we get an equivalent 
efficiency of 77%. On the latter figure 
depends our allowable pressure for the 
boiler shell. To calculate this allowable 
pressure use the formula 
TSXtXE 

RX FS 
Where P = pressure in psi 

TS = tensile strength 
= thickness 
the equivalent efficiency, as 
found above 
2? = radius of the shell 

5 = factor of safety 

Results from this formula, while not 
100°% mathematically accurate, prove 
close enough for practical patch designs. 

Special Designs. Before touching these 
it is best to recall that the nearer a patch 
approaches a_ girthwise direction the 
stronger it becomes as regards hoop 
stresses. With this understanding it is 

(Continued on page 148) 


P= 


t 
E 


II 


| | — . ES Left: Chart shows factor F increases as a patch be- 
ssislieesl Angle = Diagonal side ___ comes more girthwise. True girthwise seam does not 
between of patch + affect shell strength; has 100% equivalent efficiency 
° Pay ts included 
2 curT-ou ° 
4 7 | | ° tch near» 
ph ip f _patch near, 
7 oy | | 4X, E midale of 
wl] / | a |factor | e 
patch joint x F = its — : 
wl / 199 equivalent efficiency = 
Used to determine any 
allowed pressure Above: Triangle method determines factor F. Super- 
impose triangle CED with hypotenuse on patch seam; 
Ps | Note! —»>|Fa/ CE over CD gives factor for angles under 45 degrees 
Axis of longitudinal Joint 
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PRACTICAL AIDS OPERATION 


Plant-Tested Methods and Ideas for Power Men 


To IMPROVE THE METHOD of feeding treat- 
ment solution to our boilers we built 
pump P in the photo. It is operated by 
tailrod guide shoe G on the boiler feed 
pump. All parts of the pump were made 
in our machine shop. Its cylinder is 
bored at ene end for a 114-in. piston and 
recessed for packing and a gland. At its 
other end the cylinder is bored and tap- 
ped for a %-in. pipe nipple to which the 
suction and discharge piping connects. 
The pump is assembled on a base and 
bolted to the feed pump’s tailrod guide 
support. To give the pump rigidity we 
placed an angle-iron column C under its 
outer end. 

We bored vertical support E for a 1-in. 
split bushing to guide the pump’s piston 
and limit its stroke to about 3 in. The 
piston is made of cold-rolled steel turned 
te 114 in. in diameter from the split 
bushing into the pump; the remainder 
is 1 in. in diameter, threaded on the end 
for driving head H. After the piston 
is put in the pump, split bushing B is 
fastened in place with capscrews. As- 
sembly of the piston is completed with 
a spring S and threading on driving 
head H. 

On the pump’s liquid end a 1%-in. tee 
tightened onto a nipple in the cylinder 
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FEED PUMP DRIVES TREATMENT FEEDER 


head provides for suction and discharge 
connections. Check valve V and V, serve 
as suction and discharge valves, respec- 
tively. Suction side of the pump connects 
to the boiler-water-treatment mixing tank 
and the discharge line goes to the feed- 
water heater. Treatment is mixed once 
each day and sufficient water is added 
to supply the pump for more than 24-hr 
operation. A feedwater connection to 
the tank with a float-controlled valve 
prevents the tank being pumped dry if 
for any reason the treatment tank is for- 
gotten. 

Operation of the treatment pump is 
simple. On the piston its driving head 
is so located that the tailrod guide shoe 
contacts it about 3 in. before the end 
of the feed pump’s stroke. For the re- 
mainder of the stroke the treatment 
pump’s piston is pushed ahead to dis- 
charge. On the feed pump’s return stroke 
spring S returns the treatment pump’s 
piston to suction position, ready for the 
next stroke. This pump has worked satis- 
factorily, delivering a measured quan- 
tity of treatment to the feedwater heater 
for every two strokes of the feed pump. 
Thus it insures uniform treatment of the 
water. 

Boston, Mass. 


C O Lonpon 


Steam Jet and Mixing Tank 
Speed Chemical Mixing 


THE ENGINEER IN ONE PLANT simplified 
mixing and delivering chemical solution 
to the boiler feedwater tank, as in the 
diagram. Cutting an empty 50-gal drum 
in half to form a barrel he installed it 
alongside the feedwater tank. Water 
and steam lines were brought into the 
barrel and a steam ejector connected to 
discharge the solution from it into the 
feedwater tank. 

Chemicals are dumped into the barrel; 
to dissolve them, water and afterward 
steam are admitted by opening valves A, 


- Feedwoter 
tank 


Band F. A paddle assists in the mixing 
and breaks up the large pieces. When 
the solution is mixed, valves A and F are 
closed and C opened in the line to the 
tank. A check valve D prevents flow 
from the tank into the barrel. The ejector 
is then started by opening valve E to 
force the solution into the feedwater 
tank. 

Pomona, Calif. 


G M WILson 


Maintenance Tips 
For Steam Pumps 


STEAM PUMPs are relatively simple equip- 
ment and will stand a lot of abuse and 
still keep going. However, this is no rea- 
son for neglecting them, when a little 
attention will keep them in good running 
condition and reduce operating costs. 
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The following eight pointers by Worth- 
ington will help to accomplish this end: 

1. When starting a direct-acting steam 
pump make sure that valves in exhaust, 
suction and discharge lines, and all steam 
end drain valves are open before opening 
the steam valve. If pump is started cold, 
open the steam valve only enough to heat 
the steam end, before attempting to run 
the pump. Keep drain valves open un- 
til the pump makes a few strokes to 
drain off all condensation thoroughly. 
Failing to do this may seriously damage 
the main steam valves. 

2. Lubricate all bearings, joints, mov- 
ing parts, and piston rods before starting 
and subsequently at intervals when in 
operation. Lubrication should be fre- 
quent, but not so abundant as to gum or 
clog joints. Use a high-grade mineral 
oil in the steam cylinder and a lighter 
mineral or animal oil on the valve gear. 


REGULATION OF FEEDWATER FLOW to a 
battery of large outdoor boilers required 
considerable attention by the operators. 
At light loads it was difficult to adjust the 
feedwater line valve to meet steam de- 
mands. The plant superintendent solved 
this problem by installing a 34-in. by- 
pass around the main valve as at V in 
the photo. With the two valves, feed- 
water flow to the boiler can be adjusted 
from a trickle to maximum required by 
steam output. Main valve is used for 
medium loads and above, and the small 
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BYPASS VALVE REGULATES FEEDWATER FLOW 


3. Most pump troubles are due to 
fouled liquid cylinders, worn valves, or 
conditiens in the liquid-pipe connections 
outside of the liquid cylinders. There- 
fore, if the pump begins to perform 
poorly it is possible that the trouble is in 
the liquid end. Do not adjust the steam 
end until careful investigation shows that 
the liquid end is in good order. 

4, Frequently inspect liquid-end piston 
packing to see that it is in good working 
order. 

5. Occasionally inspect liquid-end 
valves. If of metal, regrind when worn. 

6. Keep stuffing boxes well filled with 
a good quality of rod packing. If old 
packing remains in stuffing boxes long 
enough to become hard, it will score the 
piston rod. Do not screw up the stuffing- 
box glands too tight. Too much pressure 
will damage the packing and make it 
bind on the rod, causing scoring. Permit 


one for light loads on the boiler plant. 

To make it more convenient for the 
boiler operator the valves were set with 
their stems toward the boiler front. Ex- 
tension rods with handwheels H were 
then run from the valves to the front end 
of the boiler. From here the operator can 
readily control feedwater flow without 
going out of sight of the gage glass. 
This arrangement not only reduced the 
amount of attention required to regulate 
the feedwater but it was a timesaver in 
labor-short boiler-operating crews. 


an occasional drop of liquid from the 
stuffing box. This shows that the pack- 
ing is not too tight and the small leakage 
lubricates it. 

7. When the liquid contains foreign 
matter that might clog valves and pump 
passages, use a suction strainer with four 
to five times the area of the suction pipe. 
Locate the strainer where it can be fre- 
quently inspected and cleaned. 

8. If pump is to be left idle for some 
time, fill lubricator with oil and open lu- 
bricator cock to let oil flow into the steam 
chest. Let pump make about six quick 
strokes to distribute the oil evenly over 
the inside of the steam end to eliminate 
danger of rusting. In cold weather, open 
all drip cocks, and drain all piping when 
pump is not in use, to prevent freezing. 


Water-Filled Chamber 
Checks Exhaust Sparks 


OpeERATION of internal-combustion-engine 
power units where inflammable materials 
or explosive gases are present creates a 
problem of eliminating sparks from the 
engine’s exhaust. In one plant to pre- 
vent exhaust sparks escaping to the air 
the plant superintendent installed a water- 
cooling chamber in the exhaust of each 
engine. He bolted a length of 8-in. pipe, 
P, along the exhaust side of the engine’s 
base. Near one end of this pipe he con- 
nected the exhaust line E and near the 
other he extended vent pipe V to a point 
outside the plant. 

He connected a small water line at 
one end of cooling chamber P and a 
drain at the other. The drain was placed 
to maintain the cooling chamber about 
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one-third full of water, the inlet valve 
being adjusted to maintain a slow flow 
of water through the chamber. The en- 
gine exhausts directly down on the water 
so any sparks are submerged, or at least 
cooled before they go out the vent pipe 
to the atmosphere. Exhaust blasts agi- 
tate the water, thus increasing the sur- 
face area against which the hot exhaust 
gas impinges. 

This exhaust-gas cooler has the ad- 
vantage of being built as part of the 
engine. If the engine is moved to a new 
location the cooler goes with it, which 
insures the new setting being the same 
as the previous one. 


Pomona, Calif. G M Witson 


Did 3-Phase Motor 
Start Single-Phase? 


IN THe HEATING PLANT of a large apart- 
ment house the 3-phase motor, driving a 
combination blower and oil pump. oper- 
ated at an excessive temperature. Motor- 
winding insulation was found badly 
burned, short circuited in places, dirty 
and oil soaked. Tests and circuit trac- 
ing revealed that the motor had been 
operating with one of its three fuses 
blown. A 3-phase motor cannot start 
single phase. But once started and not 
too heavily loaded it will continue to 
run, but may operate at a dangerous 
temperature. 

This motor’s apparent 
starting raised the question: How did it 
start?) A ground was found near one 
end of the winding on the modulator 
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FREQUENTLY when about to pressure- 
test a pipeline, tank or similar equipment 
enough blank flanges are not available 
with which to close all openings. Sev- 
eral times we have solved this problem 
as shown in the drawings. With a cut- 
ting torch we cut from steel plate a cir- 
cular disk that just fits inside the flange 
bolts. When it is required, we cut a hole 
in the disk’s center and weld in a short 
nipple with a valve for test, vent or 
drain purposes. 


DISK PINCH-HITS FOR A BLANK FLANGE 


Make the disk about as thick as the 
flange, but it may be thinner for low 
pressures and small flanges. Fig. ! 
shows the parts for blanking a flange, 
while Fig. 2 shows them assembled. 
Use a gasket on each side of the disk. 
One of the gaskets seals the disk on the 
pipe-end flange and the other prevents 
scarring the common flange’s face. 
When installing the disk be careful to 
tighten the flange bolts evenly. 

Bellingham, Wash. DEAN H Ber@MAN 


control that regulated the heating plants’ 
dampers. This control connected to the 
motor circuit, as in the diagram. The 
motor and control operated on a 3-phase, 
j-wire system with grounded neutral. 
When the modulator control grounded, 
practically a short circuit was formed on 
transformer A, through fuse X, a small 
part of the control winding to ground 
and back to the transformer, causing the 
fuse to blow. This disconnected trans- 
former A from the motor, and left trans- 
formers B and C supplying the motor 
by what might be considered an open- 
delta connection with the two grounds 
forming the third power leg. The con- 
nection does not give a true open delta, 
and as a result the voltage applied to 
motor winding A, is only about 57% 
of that across the other two windings. 
This was, however, sufficient to start 
the motor and bring it up to speed, even 
though the motor operated continuously 
overloaded afterward. 


Because the motor had to be rewound 
a temporary one was installed to get the 
heating plant back into service. As a 
motor of correct frame size was not avail- 
able, the most convenient one was used 
and connected to the fan shaft by V-belt. 
The coupling threaded on the fan’s shaft, 
which made it necessary to make an 
adapter on which to mount the V-belt 
sheave. In spite of all these difficulties 
the heating system went back in service 
before a building freeze-up occurred. 
The Maintenance Co M A Myers 
New York, N. Y. Electrical Engineer 


Preparing Steel Heating 
Boilers for Inspection 


THOROUGH INTERNAL INSPECTION of steel 
boilers is difficult unless proper prepara- 
tions have been made. Accumulations of 
deposits may hide a dangerous defect 
while improper cooling prevents close 
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examination. The following procedure 
will aid men preparing a boiler for in- 
spection. 

1. Allow boiler to cool gradually before 
draining. Rapid cooling may set up stres- 
ses that cause leaks and other difficulties. 
Emptying a hot boiler causes soft sludge 
to bake on hard, increasing difficulty of 
removal. 

2. Remove manhole and_handhole 
plates and any washout or inspection 
plugs. 

3. Wash out boiler after draining. Sedi- 
ment and sludge wash out much more 
easily if removed before they dry. 

4. Clean the fire surfaces. All acces- 
sible tube, shell and head surfaces should 
be carefully brushed of soot and ash. 

5. Don’t permit steam or hot water to 


enter an open boiler. Tightly close valves 
on all steam, feedwater or blowdown 
lines. Attach to each valve on boilers 
with manholes a red tag labeled, MAN 
IN BOILER. Do not remove tags until 
sure that no one is in the boiler, and man- 
holes and other openings are closed. 
Steam or hot-water leaks through a valve 
may be stopped by blanking the connec- 
tion until repairs are made. A fatal acci- 
dent may result from lack of proper cau- 
tion. 

6. Clean furnace and combustion cham- 
ber. Remove all soot, ash and refuse. Be 
cautious when stepping into ashes as 
they may be hot. Never play a water 
stream into hot ashes as this practice is 
hazardous. 

7. Remove steam gage for testing. 


V-BELT FAILURE STOPS DRIVING MOTOR 


IN OUR PLANT one machine is motor 
driven through a totally inclosed 5-strand 
V-belt. There is no way of knowing if 
one belt strand breaks. To let the remain- 
ing four strands continue running while 
the broken one is in the casing might 
completely wreck the drive. To eliminate 
this hazard we installed an automatic 
stop on the motor starter. 

This stop consists of a piece of cotton 
thread, a metal ball and a length of tub- 
ing, arranged as in the figure. As shown 
on the left, the thread passes across the 
inside of the guard’s upper end near the 
sheave. It is anchored to the casing’s left 


side, passes through a hole in the right 
and connects to a metal ball suspended 
just inside the tube’s top end, as on the 
right. The tube is bent and supported to 
bring its lower end in line with the motor- 
starter’s stopbutton. 

A belt strand that fails hits the thread 
and breaks it, freeing the ball, which 
rolls down the tube and hits the stopbut- 
ton to stop the motor. This rather simple 
device has worked successfully in prac- 
tice and can be arranged in many ways 
to suit different equipment arrangements 
on the machine. 


Leeds, England H Moorr 
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Boiler inspectors have equipment to test 
the gage and make minor adjustments 
when necessary. 

8. Leave boilers open, empty and dry 
when not in use. Allowing steel boilers 
to stand idle and full of water for long 
periods promotes internal corrosion and 
pitting. Attach a sign to the firing door 
during summer months that reads, 
EMPTY BOILER: DO NOT FIRE. 

Canton, Mass. Harry M Sprinc 


Sheave Shaft Cuts 
Through Bearings 


WHEN LUBRICATION IS NEGLECTED almost 
anything can happen. The photo shows 
what did happen to an overhead sheave 
shaft and bearings of a hydraulic eleva- 
tor. This condition was reported in Vul- 
can, a publication of the Vulcan Boiler 
and General Insurance Co, England. 
The bearings 214 in. in diameter by 


3 in. long were of ordinary cast iron 
on which the mild-steel shaft journals 
ran. Lubrication was through oil holes 
in the bearing tops. For some time be- 
fore rapid wear started it was known 
that the bearings and shaft were worn 
but not enough to require replacement. 
However, most of the wear shown took 
place within a few months. 

The bearings, which normally received 
regular attention, for some reason were 
neglected, and this caused their rapid de- 
struction. The ropes made a right-angle 
bend over the sheave, and as a result 
the bearing wore at a 45-deg angle. On 
the left the shaft journal was nearly 
worn off when it cut out through the 
the side of its bearing. 
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1—What Is Best Way 
To Remove Motor Coils? 


I woutp LIKE a simple, quick method of 
removing old burned-out coils from 
armature and stator slots. We have tried 
burning off the insulation but with modern 
types of insulation this doesn’t work very 
well. So far we have used hand labor but 
would like to know whether some kind of 
machine or device has been found that 
saves time and labor. 

I also want to know a good method for 


cleaning the old insulation and varnish 
from the slots. Again we experimented 
by using acid but it didn’t work at all 
satisfactorily. Can Power readers suggest 
some practical ways to perform these op- 
erations without purchasing a lot of expen- 
sive equipment ?—HEG 


2—How Can I Reclaim 
Flyash for Burning? 


We HAveE a spreader stoker in our hrt 
boiler. It was originally installed to 


relieve hand firing. The stoker works sat- 
isfactorily but we would like to reclaim 
some of the flyash. The breeching from 
the boiler connects near the base of the 
chimney. Excess flyash requires more 
clean-out at the chimney base than we 
used to have. I have noticed that flyash 
consists mostly of black coal particles that 
would burn if returned to the firebox. 

Have Power readers ever seen this done? 
If so what would be a good method of 
removing flyash from chimney base and 
forcing it into the firebox where a forced 
draft is used?—LBN 


What Causes These 
Boiler Tubes to Erode? 


(Thie ts 1 from the May 

tesue, with best answers from readers) 
During the past year one of our boilers 
has had three tube failures. They are 
not caused by overheating or scale, as 
we supposed, but result from some ex- 
ternal abrasive action that eats holes in 
the tubes from the fireside. 

The boiler giving trouble is a 554-hp 
unit with superheaters, and is fired by a 
chain-grate stoker. It is equipped with 
soot blowers. The damaged spots look as 
though the action of the jets causes the 
erosion, but we are not sure. Air is used 
in the blowers. 

While the boiler has been in use about 
20 years it has had good care. It sup- 
plies steam to a turbine, and the load 
has been rather constant. The tubes are 
well slagged, which makes it difficult to 
get them out. 

It seems to me that the tubes should 
have lasted much longer. I would like 
to hear from other engineers who are 
Power readers. Can they tell me the 
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cause of the erosion and suggest some 
remedies to protect the tubes?>—CAM 


Weld Half Sole on Tubes 


Ir THE soot BLOWERS of CAM’s boiler 
are located properly, there should be no 
danger from erosion. He should check to 
see whether the elements have shifted 
from their original position, and reset 
them if necessary. 

Perhaps the air is not as dry as it 
should be and considerable condensa- 
tion is forming on the tubes. This would 
erode tubes quickly, especially at the 
ends where metal is thinned. If water is 
the cause, a separator could be used in 
the air line. 

Suitable half soles can be made by 
cutting an old tube into 6-in. pieces, then 
slicing them in half lengthwise. These 
could be tack-welded to tubes at spots 
where jet strikes, thus taking the erosion. 
Caution: Do not damage tube during 
welding. 


Philadelphia, Pa. J S Hamitton 


Check Location 
Of Soot Blowers 


I succest CAM check the position of the 
soot blower header-jets to see that they 
are delivering the air blast between the 
tubes immediately next to the jets and 
not directly upon the tubes. The latter 
may well be the case through some move- 


ment of the headers, boiler setting, wall 
warpage, cracked or warped headers. 
Jets enlarged by erosion or some abrasive 
action may also cause trouble. 

Repeated erosion action deteriorates 
the tubes, reducing tensile strength to a 
point where failure results. Such stress 
may cause minute cracks in the tubes, 
which will be more readily attacked by 
corrosive gas from the furnace, causing 
rapid erosion on the outside of the tube 
as mentioned. 

Therefore a complete check-up en 
CAM’s soot-blower unit is advisable when 
the boiler comes out of service. Excessive 
slagging shows the soot blowers are not 
functioning properly. 


Montreal, Que. ArtHUR BELTON 


Certain Tubes Fail 
Faster Than Others 


I SUBMIT MY OWN EXPERIENCE which is 
somewhat similar to CAM’s. One of our 
boilers was installed about 23 years ago. 
Since then we have had no tube failures 
to speak of, apart from re-expanding a 
few in steam drum or header. The last 
row of tubes are called dry tubes. They 
are located between the steam space of 
the steam drum and header. These 
tubes are supposed to dry and superheat 
the steam. There are 19 tubes. 

About two years ago we had this boiler 
out for inspection and hydrostatic test. 
We found four of the tubes perforated, 
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some of them in two or three places. 
These were of course renewed. 

A month later the same boiler was out 
of service to renew grate bars. We de- 
cided to test the boiler tubes again. The 
test showed that five more tubes in the 
same row were leaking. We decided then 
that the remainder of the tubes were worn 
through and had outlived their useful- 
ness. Therefore we retubed the complete 
bank of 19 tubes and have no more trou- 
ble. 


Bronx, N. Y. T E Murray 


Analyze Coal for Sulphur 


TuBE FAILURES are probably caused by 
incorrect setting of the soot blowers and 
corrosive action of sulphuric acid. Dur- 
ing the war years coal was difficult to 
obtain and CAM’s coal is probably high 


in sulphur content. The moisture in the 
air line to the soot blower will combine 
with the sulphur products of combustion 
when the soot blowers are operated. This 
produces a corrosive substance that can 
cause a great deal of damage to the ex- 
ternal surfaces. To correct this condi- 
tion he should set the soot blowers cor- 
rectly and send coal to the laboratory for 
analysis. If possible he should use coal 
with a lower percentage of sulphur in 
future. 

I suggest that CAM deslag the boiler 
tubes because the slag blocks the flow 
of combustion gas. 


Parr, S.C. V C SuMMER 


Air Stream Hits Tubes 


EVIDENTLY THE TUBE TROUBLE is caused 
by the action of the soot blower jets 


blowing directly on the tubes. The 
air from the jets carries with it a cer- 
tain amount of soot or flyash, which in 
time wears a groove in the tube. Eventu- 
ally it gives way under boiler pressure. 

Most soot blower manufacturers fur- 
nish an adjusting screw on the head of 
the blower whereby the element can be 
adjusted lengthwise to suit the tube loca- 
tion. It is good policy to adjust the 
element so the jets do not impinge di- 
rectly on the tube but rather to one side 
or between two adjacent tubes. Clean- 
ing effect will be about the same and 
will eliminate the grooving. With stag- 
gered tubes this still works because the 
distance to the second or third row of 
tubes lessens the pressure and abrasive 
action of the jet. 

Duluth, Minn. E R WEBBER 

(Continued on page 140) 


Why Doesn’t Trap 
Work All the Time? 


(This is Question 2 from the May 

issue, with best answers from readers) 
The heating system in our building uses 
exhaust steam from a reciprocating en- 
gine. Near the engine in the exhaust line 
is an oil separator, which drains to the 
sump through a bucket trap, as in Sketch 
Q-2. Pressure in the exhaust or heating 
line varies from 20 to 12 psia. 

Recently when we were working on the 
heating system, we found it full of cylin- 
der oil. We immediately checked the 
operation of the oil separator, but it 
would not drain through the trap when 
the heating system was operating on a 
vacuum. Our next step was to check the 
trap. It was in good working condi- 
tion—a fact that was borne out by its 
performance when the heating system 
was operating on pressure above atmos- 
pheric. 

I cannot see why the difference in pres- 
sure should affect the operation of the 
trap, but it does. Can Power readers 
tell me why the trap refuses to function 
when the system is operating at a vacuum 
and how te correct my difficulty?—EEL 


Install Pressure Line 

Since EEL not altitude I 
assume 12 psia develops a negative pres- 
sure on the trap. This makes it necessary 
to balance the pressure on trap outlet 
and also creates an unbalance through the 
longer water leg discharge. I suggest he 
install a tee on the discharge of the 
trap as in sketch 2-B. Connect top of 
tee to the separator above the water line 
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with a check valve to stop reverse flow 
under pressure. 

Bottom of tee should have a discharge 
pipe with a vertical drop of 7 ft or more. 
Lower end is sealed in sump water. 

Brandon, Manitoba W A Wrsorn 


Admit Live Steam 


THE REASON EEL’s trap does not func- 
tion with a vacuum in the steam line to 
the heating system is that flow through 
the trap is reversed by air entering the 
open end of the lead pipe to the sump. 
To make the trap work, the pressure 
in it has to be greater than pressure in 
the discharge line. 

If it is desirable to admit some live 
steam into the heating system a reduc- 
ing valve can be installed as in sketch 


2-A. In this way pressure greater than 
atmosphere can be maintained when there 
is not enough exhaust steam from the 
engine. 

Another way to make the trap work 
without installing a reducing valve is 
to install a valve downstream from the 
oil separator. When there is not enough 
exhaust steam to maintain a pressure 
above atmosphere this valve should be 
throttled until the gage shows a slight 
pressure. 

Finally, if EEL wants a different type 
of trap, I suggest a vacuum trap. I 
have seen installations of this kind that 
drain oil separators in the exhaust steam 
lines of condensing engines, and they 
work very satisfactorily. 

St. Louis, Mo. E E ScHELLENBERG 

(Continued on page 112) 
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Steam Ejector Aids 
Bucket-Trap Operation 


THE ORDINARY BUCKET TRAP in EEL’s 
problem does not function when the 
pressure in the line is below atmospheric; 
therefore, the oil and condensate build 
up in the separator and are swept along 
by the steam into the heating system. 
Furthermore, if this bucket trap is not 
equipped with an internal check valve, 
air is drawn through the trap and up into 
the main. This, of course, decreases the 
heating system’s efficiency. 

The system can be made to work as at 
(a), sketch 2-C. When the steam main 
pressure drops from 20 psia to 14.7 the 
pressurestat closes the circuit, energizes 
the solenoid valve, which starts the ejec- 
tor. This creates suction at the trap 
discharge and the trap functions. When 
the pressure in the steam main builds 
up to 15.2 psia, the pressurstat opens 
the circuit, closes the solenoid valve and 
the trap continues to function under the 
positive pressure. This scheme insures 
automatic operation under positive and 
subatmospheric pressures. If manual op- 
eration is desired, the pressurestat and 
the solenoid valve may be removed. The 
solenoid valve should be replaced by a 
manual shutoff valve. Either of these 
schemes is quite economical and should 


112 (478) 


give satisfactory service. A more elab- 
orate system is shown at (6) in the 
sketch. Here the pressurestat and the 
solenoid valve function in the same man- 
ner as above and give complete automatic 
operation. The addition of the vacuum 
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trap is a rather expensive feature, but 
it has the advantage of eliminating an 
outside pressure medium that has to be 
employed with the ejector. 

Elmhurst, N. Y. J P Murracu 


Small Pump Removes Oil 


THE CONDITION EEL describes, 
where steam pressure varies from 12 to 
20 psia, ordinary steam traps do not 
meet the requirement. The power that 
causes the trap to function is derived 
from higher pressure in the trap body 
than the pressure against which it is 
discharging. 

One of the best methods to remove oil 
or water from a trap operating below 
atmospheric is to use a small duplex 
pump and float tank as in sketch 2-D. 
This equipment removes drainage from 
the separator over the entire pressure 
range. To prevent steam blowing through 
the pump, when the pressure is above 
atmospheric, discharge of the pump is 
piped to give a static head of 14 to 15 
ft. The pump selected must be equipped 
with metal valves and packed with rub- 
ber-free packing. It is necessary to pro- 
vide a vent line from top of float tank to 
center of exhaust line. This prevents air 
binding of the float tank. 

Buffalo, N. Y. S C Pace 
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Collect Oil in Receiver 


THE REASON EEL’s trap does not work 
when the system is operating at a vacuum 
is that a bucket-type trap requires a 
force to dispose of the condensate in the 
trap. I suggest EEL discard the bucket 
trap and install layout in sketch 2-E. 
Have the oil drain from the separator 
into the cylinder shown. In operation, 
the live-steam and blowoff valves are 
closed and the gate valve from the 
separator is opened wide. As oil is 
separated from steam, it drains and col- 
lects in the cylinder. A gage glass 
shows when to blow out the oil collected. 
Newark, N. J. R C Conx 


Try Manual Operation 


EEL’s Trap is an automatic valve, which 
opens when filled with a liquid, but its 
construction is such that pressure is re- 
quired to blow the liquid out of the 
trap into the atmosphere. Hence when 
there is no pressure the trap does not 
operate. 

If a receiver were installed at the bot- 
tom of the separator, sketch 2-F, it would 
drain the separator either under pres- 
sure or vacuum. But it would be neces- 
sary to close the valves between the pip- 
ing system and the receiver, and to open 
the vent and drain valves to drain the 
receiver when the system is operating at 
pressures below atmospheric. 

If this entails too much attention, a 
float-operated vacuum pump and receiver 
will do the job nicely. 


Piney Woods, Va. I A BuTcHEeR 


install Return Trap 


A soLuTIon To EEL’s is shown 
in sketch 2-G. By using a return trap 
installed level and plumb, the system can 
be made to work. This arrangement is 
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necessary because his system is working 
above and below atmospheric pressure. 
The vacuum developed in the heating 
system is the reason a return trap is 
essential. Install pipe B to a point near 
the ceiling. Pipe A should be about 
6 ft long. Steam line to trap is shown 
at pipe C. EEL’s existing bucket trap 
will work as shown although a float 
thermostatic type is usually installed. 
Mount Dennis, Ont. C R Day 
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Break Vacuum Through 
Check Valve in Line 


THE REASON EEL’s trap does not func- 
tion at the time the vacuum is on the 
system is that vacuum in the oil separator 
holds the oil back in the trap. 

To correct this, install a check valve in 
a vertical position in the drain line lead- 
ing from the oil separator to the trap, as 
in sketch 2-H. 

Whenever vacuum is present in this 
line, the check valve opens and admits 
just enough air to break the vacuum, but 
when pressure is on the line the check 
remains closed. 

Check valve, installed vertically, elimi- 
tates dripping condensate. 

Boston, Mass. H W Branpt 


Vacuum Trap Works Best 


EEL 1s usine a bucket-type trap to drain 
his separator. As long as there is pres- 
sure on the steam line to the heating 
system this bucket trap will operate au- 
tomatically without giving trouble. 
Sketch 2-7 shows a vacuum trap in- 
stead of a bucket type There is a check 
valve A on the inlet side of the trap and 
another, B, on the outlet side. There is 
an equalizer line from top of trap to top 
of oil separator. Also a live-steam line 
is connected to the trap. Operation is 
as follows: Under a vacuum the oil 
and condensed steam flow through check 
valve A into the trap. The float on in- 
side of trap controls a valve on the equal- 
izer line and also a valve on the live- 
steam line. As the trap fills up, the float 
suddenly closes the valve in the equalizer 
line and opens the live-steam line. Check 
valve A closes and B opens, and the 
contents of the trap are discharged. After 
discharge the trap restores itself. 
Wilmington, N. C. G G AVANT 
(Continued on page 142) 
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17—Maintenance and Inspection 


Seventeenth in a monthly series by Igor J 
Karassik and Roy Carter, Worthington 
application engineers. These two experts 
on centrifugal pumps have selected ques- 
tions and answers that give a broad, prac- 
tical understanding of the pumps, their 
construction, operation, characteristics, 
troubles and remedies. 


Q 1—Can specific rules be laid down 
for the maintenance of all designs of cen- 
trifugal pumps? 

A—Comments here are restricted to 
maintenance of designs most commonly 
used, because of the wide range in types 
and sizes, as well as differences in 
materials of parts. Opinion varies con- 
siderably on good practice in rebuilding 
worn parts such as wearing rings and 
sleeves. But as far as possible procedures 
that have been successful are mentioned 
even though some of them are not fully 
accepted as good practice. Naturally, 
the manufacturer’s instructions should be 
studied carefully before attempting to op- 
erate or service any pump, particularly a 
specially designed unit. 


Q 2—What maintenance and inspection 
should be made semiannually? 


A—Check for free movement of the 
stuffing-box gland, clean and oil the 
gland bolts and nuts, and inspect pack- 
ing to see whether it should be replaced. 
Check pump and driver alignment, and 
correct if necessary. Drain and refill 
oil-lubricated bearings. Check grease- 
lubricated bearings for suitable con- 
sistency and correct amount of grease. 


Q 3—What maintenance and inspection 
should be made annually? 


A—Thoroughly inspect a unit once a 
year. Remove bearings, clean and ex- 
amine for flaws and clean bearing hous- 
ings. After cleaning antifriction bear- 
ings examine them for scratches and 
wear; do not let dirt or moisture get into 
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them and immediately after inspection, 
coat with a neutral oil or grease. 

Remove packing and examine the wear 
in the shaft sleeves or, if no sleeves are 
used, in the shaft. 

Disconnect coupling halves and check 
alignment. With packing removed and 
coupling disconnected from horizontal 
pumps with babbitt bearings, check ver- 
tical movement at both ends of shaft. 
Vertical movement of over 150% of the 
original requires investigation to deter- 
mine the cause. Check bearing end play 
and if it exceeds the manufacturer’s 
recommended amount determine the 
cause and correct. 

Check and flush drain, sealing-water 
and cooling-water piping. Repack stuff- 
ing boxes. 

Recalibrate instrument and metering 
devices, if used, and test pump perform- 
ance. If internal repairs are made, test 
pump after their completion. 


Q 4—How often should grease-lubricated 
ball bearings be inspected and greased? 


A—Even when a pump is operating 
24 hr a day, a lubrication check every 


Fig. 1—Impeller rotates in direction 
away from vane curvature as shown 


three months is ample. Because too 
much grease causes more harm than not 
enough, do not allow an inexperienced 
operator to add grease to ball bearings. 
Generally, it is recommended not to fill 
the bearing housings more than one-third 
full of grease. 


Q 5—How should grease be added to a 
pump’s bearing housing? 

A—Remove the drain plug from bear- 
ing-housing bottom, then with the pump 
running, add a small amount of grease. 
To renew completely, add grease until 
the new can be seen at the drain outlet. 
Allow excess grease in the housing to 
leak from the drain for 10 to 15 min, 
when the grease will have approached 
operating temperature and the excess 
will have stopped flowing. Then re- 
place drain plug. 


Q 6—How much should packing glands 
be tightened? 


A—It is customary to start the pump 
with stuffing-box glands loose and water 
from the pump, or seal cage if one is 
used, flowing along the shaft. Then 
gradually tighten the glands until the 
leakage almost stops. If the gland is 
tightened too much and leakage stops, 
the packing will heat, expand and burn, 
and possibly score the shaft or shaft 
sleeve. 


Q 7—Is it good practice to add one or 
two new rings of packing to old? 

A—This depends on the kind of pack- 
ing. Do not add new packing if it will 
compress the old to where the water seal 
cage is displaced and plug the sealing- 
liquid opening. It is generally recom- 
mended that old packing be replaced 
completely. 


Q 8—How should a stuffing box be re- 
packed? 


A—(a) Remove all old packing and 
(Continued on page 116) 
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BETTER SEATING ARRANGEMENTS 
FOR ALL VALVES 


a HOW TO GET TIGHT SEATING WITHOUT JAMMING 


THE VALVE OPERATOR 
CONSTRUCTION 
THAT PREVENTS VALVE 
JAMMING TROUBLES 
Motor drives yoke nut £ 
thru A, 8, C, D and F. When 
valve disc is seated, yoke | v4 


nut rises, lifting plate < and 
rod N, compressing springs 


_ and operating switch 


; 


which stops motor. Motor 


drift, and temperature ex- 


a 


pansion of stem, are ab- 
sorbed in springs. Other 


elements shown are posi- 
tion limit switch and pro- 
vision for optional hand- 
wheel operation. 


The Controlled Thrust prin- 

ciple of Cutler-Hammer 
Motorized << Operators for all kinds of valves 
provides the following advantages: 

It always assures a tightly seated valve regardless 
of the frictional condition of the valve stem or the 
driving mechanism. 

It definitely prevents damage to a valve from the 
expansion and contraction of valve parts under ex- 
tremes of temperature. 

It unfailingly provides correct seating no matter 
how swiftly the valve is closed. 

On water lines, it prevents 
damage in case foreign matter 
such as gravel lodges in the valve. 


= 


Features of 
C-H CONTROLLED THRUST 
VALVE OPERATORS 


© Provides tight closure under nor- 
mal operating conditions, eliminat- 
ing any need for “final” seating. 
¢ Provides for large temperature 
changes in high temperature steam 
valves and gas valves. No peri- 
odic “back off" necessary. No dis- 
mantling of valve to “unfreeze” 
the parts. 


¢ Provides for accurately control- 
S lable full power drive, easily ad- 
; justed for service conditions. Re- 
duces strain and wear and tear 
resulting from other systems, 

© Provides high speed operation 
on high pressure valves as well. 
@ Provides ADEQUATE Protection 
for low pressure valves... against 
high forces, against artificial ob- 
structions such as gravel, a piece 
of wood, etc., in the valve. 

@ Delivers an unseating “hammer 
blow.” 

© Free hand-wheel operation avail- 
able at any time. Protected against 
simultaneous electrical operation. 


superiority through what may be called a transfer- 
able fulcrum. They drive through a yoke nut fulcrum 
established by heavy steel springs whose compres- 
sion is equal to the desired tight seating pressure. 
When the valve is accurately seated, the seat be- 
comes the fulcrum, the yoke nut retracts, open- 
ing the motor circuit, and motor drift is absorbed by 
the springs. Moreover, the same accurate seating 
is maintained as valve parts expand and contract. 

Now is the time to investigate this proven su- 
perior motorized valve operator for your plant. 
Available as standard equipment 
on all leading makes of valves. . . . 
CUTLER-HAMMER, Inc., 1209 
St. Paul Ave., Milwaukee 1, Wis. 


Cutler-Hammer Controlled 
Thrust Valve Operators gain their 
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clean the stuffing box. (b) Make sure the 
packing is suitable for the service. (c) 
Insert each ring separately, pushing it 
as far into the stuffing box as possible, 
and seating it firmly. (d) Stagger suc- 
cessive rings so joints are 90 or 180 deg 
apart. (e) If a water seal cage is used, 
locate it directly under the sealing- 
liquid connection and be sure successive 
packing rings do not displace it. (f) 
After the required number of rings have 
been inserted, install glands and tighten 
gland nuts firmly; then back off nuts 
until gland is loose. (g) New packing 
generally has to be run in. It is good 
practice to start and stop the pump 
several times, at l- or 2-min intervals, 
until stuffing box runs cool with continu- 
ous operation. When driven by a steam 
turbine, run pump at slow speed to 
achieve the same effect. (h) Allow stuff- 
ing box to have a slight leakage to lubri- 
cate the packing. Never tighten the 
gland until there is no leakage. 


Q 9--When remounting impellers, es- 
pecially in multistage pumps, how is 
proper rotation direction insured? 
A—Impellers revolve away from the 
curvature of their vanes, Fig. 1. 


Q 10—How frequently is a complete 
overhaul necessary? 


A—This depends on how many hours 
a pump operates each day, materials 
of which it is constructed, its design, and 
general, normal care and kind of liquid 
handled. Some severe service may need 
complete overhaul monthly; others, only 
every two or three years, or less often. 
Therefore, experience largely determines 
frequency of complete overhaul. 


Q 11—What should be done to the pump 
casing during a complete overhaul? 


A—On a general-service pump, thor- 
eughly clean and repaint the casing 
water ways. If casing is pitted or eroded 
this can often be corrected by welding, 
brazing or metal spraying, depending on 
material from which the casing is made 
and the facilities available for repair. 


Q 12—Can shaft sleeves be recondi- 
tioned? 


A—Yes, they are often built up by 
welding or metal spraying, and grinding. 
It is good practice, after tightening the 
sleeve in place, to check concentricity 
on the shaft. Pump size, sleeve material 


and facilities available for repair work 
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determine whether it is more economical 
to install new sleeves or resurface old 
ones. 


@ 13—How much wear is permissible in 
sleeve bearings before they require re- 
babbitting? 

A—Do not allow clearance between the 
shaft and a babbitt bearing bushing to 
exceed 150% of the original clearance. 
Bearing bushings are usually rebabbitted 
by pouring with an undersized shaft cen- 
tered in the bushing. They are then 
bored to size to reduce scraping to cor- 
rect clearance. Babbitt bearings are 
sometimes restored by metal spraying 
and reboring. 


Q 14—How much wear is permissible in 
the wearing-ring clearances between im- 
peller hub and casing-ring bore before 
these parts need to be renewed? 
A—Theoretically, this depends on 
many factors, but in general with water 
pumps, an increase of 0.01 to 0.015 in. 
in diametral clearance warrants renewal 
of the wearing surface. The clearances, 
Fig. 2, are basically for single-stage 
pumps with single- or double-flat wearing 
rings if made of materials that do not 
easily gall. They, therefore, apply to 
combinations of: bronze with a dissimilar 
bronze, cast iron with bronze. steel with 


bronze, monel metal with bronze, and 
cast iron with cast iron. For 2- and 3- 
stage single-casing pumps make wear- 
ing-ring diametral clearance 0.002 in. 
larger than given in Fig. 2, and for 6- 
to 8-stage single-casing pumps increase 
wearing-ring diametral clearance 0.003 in. 
As an example, assume a single-stage 
pump that has casing and impeller wear- 
ing rings of nongalling materials with a 
leakage joint 9 in. in diameter. A leak- 
age joint of this diameter requires 0.018- 
in. clearance, point A, with 0.003 in. plus 
tolerance permitted, point B, Fig. 2. 
Correct machining dimensions for the 
inside diameter of the casing ring are 
between 9 in. and 9 + 0.003 = 9.003 in. 
The impeller-hub-ring diameter should 
equal inside diameter of casing ring 9 
in., minus clearance 0.018 in. or 9 — 
0.018 = 8.982 in. Tolerance of this 
ring is also 0.003 in., but minus, so that 
its outside diameter can be 8.982 
0.003 8.979 in. Actual diametral 
clearance can be between 9 — 8.982 = 
0.018 in. and 9.003 — 8.979 = 0.024 in. 
For multistage pumps, wearing-ring clear- 
ance is increased as indicated above. 
Tolerances in Fig. 2 are always plus when 
applied to casing wearing rings, and 
minus for impeller wearing rings. 
(Continued on page 118) 
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Diametral clearance ond machining tolerance, in. 
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Fig. 2—Clearance chart for flat wearing rings in single-stage centrifugal pump 
with single, double-flat or L-shaped rings of materials that do not easily gal! 
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Six Yarway Impulse Steam Traps—doing 
a big job draining condensate from a 
battery of autoclaves used for experimen- 
tal extraction of tanning materials. They 
are typical of the two hundred Yarway 
Traps installed on a variety of steam 
equipment at the big Eastern Regional 
Research Laboratory of the United States 
Department of Agriculture. 


Why were Yarways selected for this im- 
portant work? For the same reason that 
over 450,000 Yarways have been bought 
in less than 10 years for use throughout 
all industry. They get steam equipment 
hotter, sooner. .~. and keep it hot. 


In addition, maintenance is easy. There 
is only one moving part, a simple valve. 
Small size speeds installation . . . no 
extra supports are needed. Yarways are 
good for all pressures without change 
of valve or seat. And finally, it often costs 
no more to install Yarway Impulse Traps 
than to repair older types. 


See your nearest Mill Supply dealer, or 
write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Yarway Traps are also made and sold in Canada 
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Q 15—How is wearing-ring clearance re- 
stored in a pump that has a single flat or 
L-shaped casing ring, Fig. 3? 

A—tThere are three methods: (a) Ob- 
tain from the manufacturer a new casing 
wearing ring bored undersize, and true 
up the impeller-hub wearing ring by 
turning down in a lathe. (b) Build up 
the worn casing-wearing-ring surface by 
welding or metal spraying so that it can 
be bored undersize. and true up the 
impeller-hub wearing ring, as in (a). 
(c) True up the casing wearing ring by 
boring oversize, build up the impeller- 
hub wearing ring and machine to give 
correct clearance with casing rebored 
ring. 

Generally, method (a) is best. Meth- 
ods (b) and (ec) are difficult. and are 
feasible only if a pump is large and 
equipment to do the work is available on 
the premises. Usually building up the 
impeller-hub wearing ring by welding 
is difheult and, if the wearing surfaces 
are to be restored. a pump with double- 
ring construction is preferred. 


Q 16—How is the wearing-ring clearance 
restored in a pump with double flat or 
L-type wearing rings, Fig. 47 

A—Several methods can be used: (a) 
Obtain new oversized impeller ring and 
use old casing ring bored to larger di- 
ameter. (b) Obtain new casing ring bored 
undersize, and old impeller ring 
turned down to a smaller diameter. (c) 
Kenew both casing and impeller rings if 
necessary. (d) Build up either the cas- 
ing or impeller ring by welding or metal 
spraying; then machine the other. By 
altering the ring build-up, the origina! 
leakage-joint diameter can be 
maintained. (Comments in answer to 
Q 15 apply here also.) 


use 


closely 


Q 17—How is clearance restored in worn 
labyrinth wearing rings, Fig. 5? 

A—Labyrinth rings are generally dou- 
ble with the impeller ring screwed on 
the impeller. If excessive clearance de- 
velops, replacement of the rings is usu- 
ally advisable. 


Q 18—What precautions should be taken 
* when a new wearing ring is mounted on 
an impeller? 

A—When a new wearing ring is put 
on an impeller, its surface is often not 
concentric with the shaft. Therefore after 

mounting a new ring. check its wearing 
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surface, and machine if necessary. This 
should be done whether the ring is 
pressed on, bolted on, or screwed on the 
impeller. 

Q 19—Is it feasible to repair a pitted or 
eroded impeller? 


A—When large impellers are pitted or 
eroded, they are commonly repaired by 
welding or metal spraying. Often the 
increased cost of special alloy metal for 
impellers is warranted. When cavita- 
tion causes pitting, ask the pump manu- 
facturer whether an impeller more suit- 
for the suction conditions can be 
obtained. 


able 


Q 20—How is an impeller mechanically 
balanced? 


A—To balance by hand, an impeller 
is pressed on an arbor, the ends of 
which are placed on two parallel and 
level knife edges. If out of balance the 
impeller will turn and come to rest with 
the heavy side down. Metal must be re- 
moved from that side to put the impeller 
in balance. This must be done, how- 
ever, without impairing pump perform- 
ance or accelerating erosion. For that 
reason, drilling holes in the heavy side is 
undesirable. 

It is best practice to mount a shrouded 
impeller off center in a lathe and take 
a cut from the shroud, deepest at the 
periphery, as in Fig. 6. This may be 
done on one or both shrouds depending 
on their thicknesses and amount of metal 
to be removed. 


metal from the shroud if the design per- 
mits or from the under part of the vanes 
if those on the heavy side are thicker 
than the others. This latter method is 
used on open impellers. 


Q 21—What is the main function of a 
pump serial number? 


A—The number identifies the pump so 
its manufacturer can supply repair parts 
of correct size and materials. Most cen- 
trifugal pumps are of standard designs 
in which, for each casing size, any one 
of several impeller sizes and designs may 
be used. Lacking an identification num- 
ber, the pump manufacturer would be at 
a loss to furnish correct repair parts 
even though pump size and type might 
be known. 


Q 22—What precautions are necessary in 
preparing a centrifugal pump for ex- 
tended storage? 

A—Thoroughly dry the pump inter- 
nally with hot air. and preferably fill or 
coat with a light moisture-free protective. 
such as oil or kerosene. Remove all 
packing, as it may contain moisture or 
corrosive agents. Remove the bearings. 
coat them with vaseline or grease, then 
wrap. tag and store. If removal of bear- 
ings is not desirable, protect them prop- 
erly from corrosion and dirt. Dismantle 
all readily accessible parts, including 
couplings; dry and coat them with vase- 
line or heavy oil. Remove wet-pit pumps 
from their setting. take them apart and 
after proper preparation and tagging. 


In semiopen-impeller pumps, remove — store all parts in a suitable place. 
Gas 
lmpeller 


LY 


GF 


ring 


Fig. 3—L-shaped casing wearing ring. 
Fig. 6—Machine off metal to balance impeller 


Fig. 5—Labyrinth wearing rings. 


Fig. 4—Double L-shaped wearing rings. 
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More than a year of continuous running, day and night . . . no stuck 
rings .. . noheavysludge . . . nohardcarbon ... . that's the record 
of a “Job-Proved” Sun Diesel lubricant in a big industrial power house. 


The picture above shows a piston from one of the company’s two 750-h.p., 
6-cylinder, 4-cycle, Worthington Diesels after 9,000 hours of operation. 
The engine was shut down at this time only for routine inspection. 


Performance like this is typical of the results being obtained by hundreds 
of Diesel operators in plants throughout the country, and in all types 
and sizes of Diesel. 


Sun Diesel Lubricants have proved their ability on the job. They have ex- 
S. tremely high resistance to heat, with minimum tendency to form gum 
or hard carbon. For continuous power output and low maintenance 
costs, call the Sun office near you today. 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News-Voice of the Air — Lowell Thomas 
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SUN DIESEL LUBRICANT... 


Keeps Rings Free in Big Diesels for More than One Year of Continuous Operation 
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> To CHARGE A REFRIGERATING SYSTEM, 
connect a drum of ammonia to the charg- 
ing connection, pump all air from the 
system (including the charging pipe) 
and admit enough ammonia to create a 
pressure of 20 or 25 psi. Lay the am- 
monia drum on the floor with the bottom 
end blocked up so the opening of the 
bent tube, inside, is submerged in the 
liquid. The drum valve-stem packing 
nut has a left-hand thread to keep it from 
becoming loose when the valve is opened. 
Valves on some of the older drums have 
to be rotated several turns before liquid 
begins to flow. Be sure to wear gloves, 
and have a bucket of water and an am- 
monia mask nearby, when handling re- 
frigerant. 

After testing for leaks with burning 
sulphur tapers, admit enough ammonia 
to put the system under about 100-psi 
pressure. Then close the bypass valves 
and crankcase pumpout, turn on con- 
denser and jacket cooling water, start 
the compressor, and operate the plant, 
feeding ammonia through the expansion 
valve to maintain a suction pressure of 
15 to 20 psi. 

Watch the receiver: close the charging 
valve when gage glass shows half full. 
If ydu allow it to get too full, the head 
pressure will rise rapidly and danger- 
ously. It is better, and much easier, to 
add ammonia than to remove an over- 
supply from the system. Keep the drum 
connected while cooling the rooms or 
tanks and feed additional ammonia as 
needed. As the drum becomes nearly 
empty, white frost appears on its bottom. 
After it has been drained as well as 
possible under the available suction pres- 
sure close the charging valve and needle 
valve on the drum and connect a full 
drum in its place. 


STARTUP CHECKS 


As the plant gets into regular opera- 
tion, look over the bearings, cylinders, 
oil pumps, gages, thermometers and other 
devices at frequent intervals for signs of 
heating or other trouble. Adjust pres- 
sure-gage valves to keep the pointers or 
hands from vibrating excessively. Be 
doubly sure the machine has enough oil 
in the crankcase: An extra inch or two 
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is recommended for the first week of 
operation. Change the oil each week 
for the first month. Then open the 
crankcase and clean it before putting in 
fresh oil. 

At the same time, remove the safety 
heads and inspect the cylinder valves. 
If discharge valves are dry and appear 
burned, the cylinders are not getting 
enough oil. Be careful to release the 
pressure under the safety heads by mo- 
mentarily opening bypass valve CC and 
later removing plug P, before taking off 
the safety heads. Proceed slowly, and 
guard the eyes, when unscrewing the 
plug, or when opening any of the cover 
plates or valve bonnets, if ammonia 
pressure is inside. Test the automatic 
controls and safety cutouts, and adjust 
the float or expansion valves to balance 
the load; then put the system on auto- 
matic operation. 

Under normal running conditions the 
receiver will be from one fourth to one 
half full of liquid ammonia. The main 
liquid valve commonly called the king 
valve, has a long threaded nipple extend- 
ing into the receiver far enough to be 


Adding Ammonia to 
A Refrigerating Plant 


By TERRY MITCHELL, ME, Frick Company 


under the liquid surface even when the 
vessel is nearly empty. Have this valve 
wide open when the plant is running, 
but crack the expansion valve open a 
part of a turn—just enough to keep the 
suction pressure at the point desired, and 
to keep frost from accumulating along 
the suction line back to the compres- 
sor cylinders. Frost on the suction trap 
does no harm. 


STARTING AND STOPPING 


Usual starting procedure is: (1) Turn 
on cooling water. (2) Open compressor 
discharge valve. (3) Start compressor. 
(4) Open compressor suction valve 
slightly until evaporator pressure is 
pumped down to about 20 psi; then 
open it wide. (5) Open liquid valve and 
adjust the expansion valve to give the 
desired suction pressure. 

When shutting down: (1) Close liquid 


valve. (2) Close suction valve. (3) 
Shut down the compressor. (4) - Close 
compressor discharge valve. (5) Shut 


off cooling water to the equipment. 
First article on starting refrigerating 
plants appeared in April.—Editor 


Pressure 
gages _ Oil drain 
Condenser. CC 
oe e 


Charging 
Water inlet’ - Oil gage 
1 / 


Ammonia drum“ 


In adding ammonia be sure not to overfill the receiver. 


It is easier to add a 


small quantity at a time than to remove an oversupply after it is in the system 
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How 


LOOK FOR 
THESE 
POINTS 


FIT ANY SPACE. Eaward steel 
blow-off valves are built in both straight- 
way and angle design, offering a variety 
of hookups to fit installation space needs, 


EVERY-STAGE INSPECTION. Rigid 


Edward inspection procedures check all parts at 


every stage of manufacture. Inspector above gages 
threads of wear resistant EValloy valve seats. 


j Handwheell. Strong, knobbed, 7 Junk Ring. Accurately filted to 


easy to grip even with wet hands. stuffing box. 
Oversize dimensions make opera- 8 Cooling Chamber. Large 
tion easier. condensate chamber to protect 
2 Yoke Bushing. Bronze. Com- packing. FORGED. Drop hammers SYMMETRY. : Fine-finish, 
pletely machined in one set-up s0 Studs and Muts. Through forse, many Parts of  pertect symm 
s 
internal and external threads are bolted joint makes disassembly top strength in hard usage. by conerions grinding, 
perfectly concentric. simple. 
3 Stem. EvValloy stainless steel $@ Disk Nut. Heavy steel with 
with low coefficient of expansion backseating surface for repack- 
to prevent loosening in cooling. ing under pressure. 
4 Gland. Forged steel, smoothly 9 | Body. Streamlined steel body 
machined to prevent binding or with no unnecessary parts to clog 
scoring. or erode. 
5 Bonnet. Forged steel, integral JZ Disk. EValloy stainless steel or 
yoke post design to prevent mis- Stellite hard facing, precision 
alignment. borized with mating seat. rat 
6 Packing. Die formed tempera- 13 Seat. EValloy or integral Stell- 
ture resisting EValpak. ite seat, mated with disk. SA ce 
Built in three pressure classes—300 lb., 600 lb. and 900-1500 Ib. sp. BORIZED. Mating blow-off WELDING ENDS. Socket 


seats and disks are pre- welding ends, as well as 
cision borized at exact flanged ends, are available 
angles in same operation. in Edward blow-off valves. 


Write today for New 
Catalog 12-D covering 
Edward blow-off line. 


SUBSIDIARY OF ROCKWELL MANUFACTURING COMPANY 


EAST CHICAGO, INDIANA 
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MATH TIPS 


> FUNDAMENTALS 
use of logs to multiply and divide have been 


ers and roots of numbers, particularly odd 
Powers April, page 120; May, page 120; and 
June, page 122. 

Suppose we want to square 2.345. That is 
merely the product of 2.345 and 2.345, so we 
add the logs thus: 


Number Log number, and it brings us to a class of prob- 
2.345 0.3702 lems where logs are essential—where there 
2.345 0.3702 is no other way to get the answer. 

Example: When air is compressed or ex- 
Sum 0.7404, log of 5.500 panded in a cylinder without friction, and 


()— Logs for Powers and Roots 


OF LOGARITHMS and the 


our 4place log tables, is 5.500. 


to any power is merely the 


Log 2.345° = 3 x log 2.345 = 
1.1106. This is log of 12.9, so 2.345° = 12.9, 

Now it is true that the log of any number 
index 
power multiplied by the number's log. This 
holds even where the power is not a whole 


3x0.3702 = 


PHIL SWAIN GIVES HELPFUL HINTS TO EVERYDAY. 
USERS wad NUMBERS AND HOMESPUN MATHEMATICS. 


So the square of 2.345, to the accuracy of 


of 


without transferring heat to or from the 
cylinder walls, the ratio of absolute pres- 
sures equals the volume ratio raised to the 
1.4 power. 

Consider the case of a perfect compressor 
in which the volume at start of compression 
is five times the volume at end of compres- 


explained in three preceding issues of Again, the cube of 2.345 would be 2.345x sion. What is the final absolute pressure? 

Power: April, page 120; May, page 120;  2.345x2.345, and we could proceed to add up Since the volume ratio is 5, the pressure 

June, page 122. the three logs. However it’s easier just to ratio is 5‘, that is 5 to the 1.4 power. Log 
Logs are especially useful in finding pow- multiply by 3 like this: 5 is 0.6990. Then 1.4x0.6990 = 0.9786, the 


log of 9.52. This means that tinal absolute 
pressure is 9.52x14.7, where 14.7 psi is abso- 
lute pressure of the atmosphere. Final pres- 
sure is 139.9 psi abs, or 125.2 psi gage. 
Getting roots is just as easy. Divide the 
log of the number by the index of the root 
to get the log of the root. 
Problem: What is the fifth root of 17.06? 
Log 17.06 is 1.2320. This divided by 5 is 
0.2464, which is log of 1.764. Therefore the 
fifth power of 17.06 is 1.764. 
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.. this Square D Saflex 
Feeder Duct performance with other Duct 


Temperature rise 50% lower than for 
other totally-enclosed busses of 
equal copper cross-section and rat- 
ing. Balanced voltage drop of only 
1.8 volts per 100 feet. 


SAF LEX DUCT. . . Running 
Mate for Saflex Feeder Duct 


Permits plugging in machines where 
and when you want them. Units are 
easily attached and disconnected. 
100% salvage for re-use. 
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All Feeder and Plug-In Duct a 
is NOT pretty much alike... 4 


Performance, not Original Cost, 
is the prime factor in buying 
the right duct... 


You, have a right to expect the duct you buy 
to pay its own way in terms of the flexibility 
and increased efficiency it provides. Any good 
duct will do that. But a careful inspection of 
SAFLEX DUCT will prove that there’s a vast 
difference in the degree of efficiency. 

Any duct installation represents a fairly sub- 
stantial investment . . . substantial enough to 
justify a thorough comparison before purchase. 
We not only welcome such a comparison— 
we urge it. 
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MILWAUKEE LOS ANGELES 
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> BLOWPIPE AND CUTTING-TORCH HOSE is 
specially made and colored for easy iden- 
tification; for oxygen it is green, and for 
acetylene red. Hose must be of good qual- 
ity rubber, have sufficient number of plies 
of fabric to withstand the gas pressure, 
and be sturdy enough to resist abrasion 


When coiling the hose, lay the first loop in the usual 
manner. Then grasp the next coil length in the right hand 
with the knuckles pointing downward, as in the photo. 


from being constantly dragged over 
rough, jagged surfaces and projections. 

Care exercised when the hose is in use 
prolongs its life considerably. Protect 
it against flying sparks. hot objects, open 
flames. Do not drag it through oil or 
grease because they rot the rubber. If 


\ 


COIL WELDING HOSE 
TO PREVENT KINKS 


kinks are not straightened out carefully 
the hose will break or be weakened so 
that it leaks. Avoid such damage by mak- 
ing the coils as described below; thus 
when maneuvering at the work the hose 
will uncoil without kinking or twisting. 
Courtesy of The Linde Air Products Co 


To form the second loop of hose, rotate the right hand 
90 degrees to bring the knuckles up toward the body, 
as shown, meantime sliding the hose underneath itself. 


Lay the third loop in the usual way and position the 4 Fourth loop goes under like second; fifth, over; repeat 


right hand in preparation for making the next loop, 
which is a repetition of the method in the first operation. 
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to end. When uncoiled reverse twists of adjoining loops 
counteract each other; the hose straightens without kinks. 
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Admiralty Tubes and Muntz Metal Tube Sheets 
used in Heaters of Unique Design 


od Heat reclaimed 


from Continuous 
Blowdown 


Heat exchanger built by Al- 
berger Heater Company, Buf- 
falo, N.Y., specially designed 
for use in a large power plant. 
Anaconda Admiralty Con- 
denser Tubes and Muntz Metal 
Tube Sheets assure efficient 
heat transfer and long life. 


Cooling Water used 


for Process Work 


Alberger 2,600 sq. ft. surface 
condenser for a triple-effect 
evaporator. With outlet tem- 
perature of cooling water 
thermostatically controlled at 
110° F. a saving of 45,000,000 
B.t.u. per hour is effected by 
using the cooling water for 
process work. Further savings 
are effected by returning con- 
densate to boiler. 


HESE two pieces of equipment were built by the 

Alberger Heater Company, Buffalo, N.Y., divi- 
sion of the Howard Iron Works. Both were spe- 
cially designed and constructed for efficient heat 
transfer, and economical long life. They were 
equipped accordingly with Anaconda Admiralty 
Condenser Tubes and Muntz Metal Tube Sheets. 


Condenser tube and tube sheet alloys are pro 


duced by the American Brass Company in a wide 
range for heat transfer requirements. The broad 
experience and metallurgical knowledge of our 
Technical Department are available to manufactur- 
ers and users of condensers and heat exchangers. 


For detailed information on Anaconda Con- 
denser Tube Alloys, compositions and fields of ap- 
plication, write for Publication B-2. ania 


Exchanger 


THE AMERICAN BRASS COMPANY ~* General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN Brass Ltb., New Toronto, Ont. 
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New 


IN PLANT 


EQUIPMENT 


Circuit Tester 


Serits 856-J super-sensitive multirange ac-de 
industrial circuit tester is a unit combination 
of Precision Series 856 and Series J. This 
portable combination provides a wide selec- 
tion of 52 ac-de voltage and current ranges. 
The ac-current unit incorporates an internal 
heavy-duty current transformer for operation 
on 25 cycles and higher. Two 4}-in. full- 
vision meters are provided. The 856 meter 
has 50-microampere full-scale sensitivity, and 
provides calibration at both 20,000 and 1000 


ohms per volt at flip of a switch. Series 856-J 
affords added advantage of making possible 
simultaneous measurements of ac and voltage 
with independent readings on separate meter 
dials. 

Specifications are as follows: (1) seven de- 
voltage ranges at 20,000 ohms per v, up to 
6000 vy (2) seven de-voltage ranges at 1000 
ohms per v, up to 6000 v (3) seven ac-voltage 
ranges at 1000 ohms per v, up to 6000 v (4) 
seven de ranges, 0 to 60 microamperes to 
12 amp (5) three resistance ranges, 6000 
ohms, 600,000 ohms and 60 megohms, self- 
contained. 

Equipment comes in a portable, hardwood 
carrying case, with tool compartment and 
hinged, removable cover. It is supplied com- 
plete with ohmmeter batteries and extra-high 
voltage super-flex test leads. Dept P, Pre- 
cision Apparatus Co. 92-27 Horace 
Harding Blvd, Elmhurst, N. Y. 


Surface Preparation 


Butt Doc Horn Tite, a clear liquid, pre- 
pares paint, enamel and varnish glossy sur- 
faces for covering coats and for removing wax 
and grease. Addition of } pt of Hold Tite to 
1 gal of paint causes new paint to bind or 


anchor more tenaciously to old finishes. Wip- 
ing old surface off with a cloth dampened 
with this surface preparation quickly cleans 
and deadens surface gloss. Treated surfaces 
have a slight tackiness, which is similar to 
roughened surface produced by sandpaper- 
ing. Dept P, Gillespie Varnish Co, Dey 
and Howell St, Jersey City 6, N. J. 


Recirculating Valve 


HAmMEL-DAHL automatic recirculating valve 
eliminates centrifugal pump failures result- 
ing from insufficient fluid flow through the 
pump. The system consists of an automatic 
recirculating valve operated from the fluid 
flow and designed to bypass minimum quan- 
tity of fluid required to eliminate pump over- 
heating. As quantity of fluid passing through 
pump increases, bypass quantity is auto- 
matically throttled and is reduced to zero 
when output of pump is suflicient to prevent 
pump failure. 

Install valve in existing pump piping by 
removing any convenient elbow in discharge 
piping upstream of all checks and_ stops. 
With little or no flow through pump, bypass 
is wide open, recirculating enough fluid to 
prevent overheating. 

If discharge rate starts to increase, plug 
in valve approaches its seat, decreasing 
quantity of fluid recirculated. When flow 
through discharge line is of sufficient magni- 
tude to prevent overheating of pump, bypass 
valve closes tight, allowing all of pump out- 
put to pass through discharge line. On de- 
creasing flows, the above cycle is reversed. 
Dept. P, Hammel-Dahl Co. 243 Rich- 
mond St, Providence 3, R. I. 


Fiber-Glass Diaphragm 


ASKANIA RESEARCH ENGINEERS developed a 
highly sensitive diaphragm of fiber glass 
for control and instrumentation. Formerly, 
only goat’s skin was used in diaphragms. 
Fiber-glass diaphragms are said to be non- 
porous, nonsagging and nonstretching, are 
impervious to gases and vapors, have high 
resistance to alkalis and acids, and have 
long life. Dept P, Askania Regulator 
Co, 1603 S Michigan Ave, Chicago 16, 
Illinois. 


Rotary Pumps 


WITH PROVISIONS FoR HUB, flange and foot 
mountings, Roper Series K pumps are easy 
to install. They are adapted to diesel fuel-oil 
transfer work, pressure-lubricating jobs, hy- 
draulic service, fuel-supply duty, industrial 
and large domestic oil burners, etc. Pumps, 
in }-, 1}- and 3-gpm sizes, can be direct-con- 
nected, chain-, belt- or gear-driven. Self- 
lubricated by liquid pump, they have only 
two moving parts. They are self-priming and 
operate with equal efficiency in either direc- 
tion. Engineered for clean liquids, pumps 
handle total suction lifts up to 25 ft, and 
pressures up to 150 psi. Operating speed is 
1740 rpm. Built-in relief valve and mechan- 
ical seal are of new design. Dept P, Geo D 
Roper Corp, Rockford, III. 


Steam-Cleaning Material 


OakitE Composition No. 92, a heavy-duty 
alkaline detergent. cleans machinery and 
equipment parts for subsequent repair and 
overhaul, prepares equipment surfaces for 
repainting or refinishing. cleans equipment 
too large for tank immersion or where suit- 
able tanks are not available, strips paint, 
etc. This gray-white powdered material dis- 
solves readily in hot water, giving a clear, 
yellow solution. Composition No. 92 does 
not clog coils of steam-generating equipment 
because of its ability to prevent lime- and 
magnesium-scale formations. 

Composition No. 92 may be applied 
through an Oakite solution-lifting steam 
model No. 384. Steam source may be a sta- 
tionary steam boiler, an Oakite vapor-clean- 
ing unit or other self-contained steam-gen- 
erating equipment. A steel drum of adequate 
size serves as a solution-delivery tank, Solu- 


brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
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Take this filter installation for example ... or any 
piping job. What a difference it makes when you can 
specify all the piping materials from one line. And 
when just one order gets you all the valves and fittings, 
pipe, accessories, and fabricated piping. 


From start to finish, any piping job is easier when 
Crane is your partner. The proper equipment for every 
service is assured. Crane gives you the world’s great- 
est selection of brass, iron, and steel piping materials. 


Undivided responsibility for materials helps you 
get the best installations. Uniform Crane quality ... 
the standard of quality for more than 90 years... in 
every part means uniform dependability throughout 
piping systems. 

This 3-way advantage of standardizing on the Crane 


line is the sure way to reduced piping costs. Can you 
afford to overlook it? 


CRANE CO., General Offices: 836 South Michigan 
Avenue, Chicago 5, Ill. Branches and Wholesalers Serv- 
ing All Industrial Areas. 


Whatever the job calls for 


| EVERYTHING FROM... | FROM... 


i 
VALVES « FITTINGS 
PIPE PLUMBING 


HEATING « PUMPS 
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(Right) UNCOMMON QUALITY i commonly used 
valves—Crane Standard Iron Body Wedge Gate 
Valves. Improved body design reduces weight yet 
increases strength. Straight-through ports assure 
streamlined flow. Every detail developed to give 
dependable, durable service. For steam pressures 
up to 125 pounds; 200 pounds cold. Patterns for 
every need. See Crane Catalog, page 101. 


FOR EVERY PIPING SYSTEM & 
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tion lifts directly to gun head. It may also be 
applied with an Oakite vapor cleaning unit 
or other self-contained steam-generating 
equipment where a solution of Composition 
No. 92 is made up in solution tank of steam 
generator and is passed through coils of unit. 
Dept P, Oakite Products, Inc, 23 Thames 
St, New York 6, N. Y. 


Packed Compression Flange 


PENFLEX PACKED COMPRESSION FLANGE con- 
sists of a flange ring with an inset section 
that fits over corrugations on outside of 
flexible pipe, For flexible exhaust and air- 
intake pipes, fitting is packed so that when 
it is drawn up tight on hose it gives a 
strong, leakproof joint. Dept P, Penn- 
sylvania Flexible Metallic Tubing Co, 
72nd & Powers Lane, Philadelphia, Pa. 


Motor-Starting Relay 


MS2A VOLTAGE-ACTUATED RELAY operates on 
back emf of starting winding. When motor 
attains speed, this relay immediately dis- 


connects starting coil from line. No over- 
load, with its attendant heavy-current flow, 
can prevent it from positive operation once 
proper motor speed has been reached. 
Because no centrifugal switch is required, 
the MS2A is especially applicable to motors 
that are inaccessible, such as those which 
are “sealed in,” as on refrigerator systems. 
It also operates especially well on motors 
subjected to heavy accumulations of dust, 
dirt and grease. MS2A may be mounted 
on motor housing or located at any dis- 
tance, thus permitting motor operation in 
a combustible atmosphere. Dept 221, Pot- 
ter & Brumfield Sales Co, 549 W. 
Washington Blvd, Chicago 6, Ill. 


Snap Switch 


PRECISION SNAP SWITCH is a selfcontained 
mechanism for making or breaking a cir- 
cuit, in small space, with short movement 
and light pressure. Although small in size, 
about 2'4%4xlx% in., this new Class 9007, 


Type A snap switch features husky con- 
struction, unusual mounting convenience and 
550-v rating. Dept P, Square D Co, 4041 
N Richards St, Milwaukee 12, Wis. 


Pressure Indicator 


LATEST MODEL PresstrREGRAPH provides, with 
a cathode-ray oscillograph, a substantially 
linear pressure-time curve on the screen, 
which indicates performance of any engine, 
pump or other device subject to pressure 
variations. It is for studies of all internal- 
combustion engines, pumps, compressors, air 
and liquid pipelines, etc. It shows instantly 
erratic operation of a device that normally 
cannot be observed by other means because 
of inertia of flywheels and other factors. 

In addition to dynamic-pressure variations, 
it shows static- or slow-pressure variations. 
It covers all mechanical speeds and pressures 
up to 10,000 psi. The new Pressuregraph 
provides for temperature compensation. There 
are three output selections: (1) for double- 
modulated wave (2) for indicator-card wave 
(3) integrated single line for transmission of 
pickup response to a string oscillograph for 
photograph recording. 

The redesigned pickup has been made 
vibrationproof, and is furnished with or with- 
out water cooling. New cabinet construction 
provides special convenience with better 
arrangement of connections. It is for mount- 
ing alongside the oscillograph in similar 
cabinet, making a compact and attractive 
assembly as a complete testing and record- 
ing unit. Dept P, Electro Products 
Laboratories, 349 W Randolph St, Chi- 
eago 6, Ill. 


Differential Transmitters 


PNEUMATIC TRANSMITTER measures flow of 
hot liquids, which are so viscous at room 
temperature that they congeal in lead lines. 
A piston is used instead of an ordinary 
diaphragm to avoid effect of hot liquids 
on diaphragms. Transmitter is designed 
for installation in a manner that keeps 
measuring chambers hot enough to pre- 
vent measured fluid from congealing in 
transmitter chambers and lead lines. Piston 
and cylinder are made of steel of the same 
composition so clearance is maintained re- 
gardless of temperature changes. Dept P, 
Republic Flow Meters Co, 2240 Diver- 
sey Parkway, Chicago 47, IIl. 


Check Valve 


NUMATIC SAFETY CHECK eliminates danger of 
wildly whipping compressed-air hoses by 
shutting off air immediately in event of ex- 
cessive flow of air caused by accidental dis- 
connection or rupture in air line. Possivility 
of damage to compressors or manifolds 
through travel-back of whipping action in 
hoses is also obviated. There are only two 
main parts—housing and a steel ball. Valve 
housing proper has female threads in both 
ends for attachment to compressor and air 
line. For convenience of installation the ends 
are hexagonal in shape. Numatic safety check 
is manufactured for working pressures up to 
250 psi and comes in standard half-inch and 
three-quarter-inch sizes. Manufactured by 
Hackett Mfg Co, Oakland, Calif. Dis- 
tributed by Dept P, E D Bullard Co, 
275 Sth St, San Francisco, Calif. 


Insulating Varnish 


Known as Harvet 912C, new internal-cur- 
ing insulating varnish involves no change 
in curing equipment. Typical operational 
curing schedule of this phenol-aldehyde 
varnish in standard convection ovens, based 
on actual coil curing, is 2 to 4 hr at 285 
F, 3 to 5 hr at 260 F and 4 to 6 hr at 250 
F. These periods may be reduced with in- 
frared equipment. Dept P, Irvington 
Varnish & Insulator Co, Irvington, N. J. 


Oil-Fuse Cutouts 


IMPROVED LINE of heavy-duty oil-fuse cutouts 
provides overcurrent protection of power dis- 
tribution systems in 2400-, 4160-, 4800- and 
7200-v classes. Cutouts utilize the new 
universal fuse links for higher interrupting 
ratings, clearing fault currents as high as 
11,000 amp, depending upon the rating. 
With this new design, 100-, 200- and 300- 
amp rating cutouts, with maximum short cir- 
cuit interrupting ratings previously limited 
to 2500 v, are now extended to 5000 v. Cut- 
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Because 
power plants need 


CONDENSER 
TUBE PLATES 


Revere Condenser Tubes are preferred be- 
cause of their long, satisfactory service, and 
so are Revere Plates, for the same reason. 
The two make a perfect combination, both 
being made with the same high skill, to the 
same standards. 

Our long experience makes it possible to 
deliver to you plates that are dense, free 
from blow holes and surface imperfections, 
characterized by flatness, accuracy of gauge, 
machinability and resistance to corrosion. 

Revere Condenser Tube Plates are avail- 
able in squares, rectangles, circles, half- 
circles, segments, patterns, up to 120 inches. 
Finished weight, up to approximately 
11,000 pounds. Metals include Admiralty 
Metal, Muntz Metal, Naval Brass and 
Cupro-Nickel. Revere Condenser Tubes 
are available in these, and also in Revalon 
(aluminum brass). Other Revere products 
for power plants include copper tube and 
pipe, Red-brass pipe, copper bus bar, 
Herculoy (silicon-copper alloy) in plate, 
sheet, strip, rod, forgings. For advice in 
the selection of the proper non-ferrous 
alloys for your purposes, write Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
e e 
Listen to Exploring the Unknown on the Mutual Net- 
work every Sunday evening, 9 to 9:30 p. m., EDST. 
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| Pouring a 12,000- 
4 pound cake of Revere 


Cupro-Nickel for a 
Navy Condenser Tube 
Plate. 
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outs provide a high degree of safety for 
there are no exposed live parts and no arc 
flames are ejected during current interrup- 
tion. Dept P, Transformer Div, General 
Electric Co, Schenectady 5, N. Y. 


Defective-Tube Detector 


ELECTRONIC PROBOLOG, equipped with a flex- 
ible cable terminating in a magnetic probe, 
locates eroded spots, corroded pits, dezincifi- 
cation areas, cracks and abnormal changes in 
physical dimension of nonmagnetic tubes in 
steam condensers and heat exchangers. In- 
spection is thorough, and defective tubes are 
quickly located before they fail. Instrument 
takes the guesswork out of tube replacement 

no good ones are removed by mistake and 
no bad ones are left in place. Dept P, 
Shell Development Co, 50 W 50th St, 
New York 20, N. Y. 


Sensitive Relay 


NEW ELECTRONIC RELAY utilizes hot-cathode 
thyratron principle. Operation is from 
110-v, 60-cycle, ac lines. Switching action 
is SPDT, or up to 4 PDT for loads to 12 
amp. Up to 100 ft of either conduit, BX 
or coaxal cable may serve for connections 
between external actuating source and 
electronic relay. While design is suitable 
for mounting inclosed, general-purpose as 


well as dust-tight inclosures are available. 

Applications for the device are: (1) in 
photocell circuits for direct-control actua- 
tion of motors, valves, alarms, etc (2) 
motion and limit control within micro-in- 
ches on textile machinery, wire stranding 
machines, etc (3) conversion of delicate, 
contact-making instruments, such as mer- 
cury-column thermometers, meter relays, 
recorders, precision gages and_ electrical 
flowmeters, into  positive-control devices 
without causing arcing or welding of elec- 
trodes (4) liquid-level control where elec- 
trodes may be immersed in a tank and 
govern low-level and _ high-level limits. 
Dept P, Automatic Temperature Con- 
trol Co, 34 E Logan St, Philadelphia 
441, Pa. 


Globe Valves 


Sertes V anv VL represent an advancement 
in valve design. Extreme 30-deg valve-body 
design in globe pattern effects a minimum 
change in flow direction through valve. Also, 
turbulence is almost entirely eliminated, ac- 
cording to maker, as flow stream is carried 
through valve in direction of closing. Ex- 
pansion takes place directly into downstream 
line after flow has passed through valve. Thus 
wire drawing and cutting action is almost 
entirely removed. 

Solid one-piece stem and plug is employed 
to effect absolute tight shutoff when closed. 
Valve stem is not directly carried by hand- 
wheel, which removes any chance of stem 
becoming distorted or bent. Multiple full- 
threaded section of handwheel and yoke ab- 
sorbs shocks. Incasing cap shield protects 
all threaded surfaces and operating parts 
from paint, dirt and damage. Special fac- 
tory-sealed process provides constant “life- 
time” lubrication to essential operating parts 
of valve. Sealed lubricant is “zoned” entirely 
away from flow stream and isolated from 
temperature effects. 

This new design in 30-deg globe and 90- 
deg angle pattern is provided in Fullstream 
quick-opening shutoff valves, Microstream 
throttling valves, Coldstream shutoff valves, 
internal and external check valves, and 
strainers. Dept P, Grove Regulator Co, 
65th & Hollis Sts, Oakland, Calif. 


Variable-Speed Transmission 


Monet HT2 TRANSMISSION, equipped with an 
axial air-gap built-in electric-drive motor, is 
available in 2-, 3- and 5-hp size ratings. In- 
finitely variable speeds, throughout entire 


speed range from zero to neutral, to full 
drive motor speed (both forward and _ re- 
verse) are said to be instantly available. In 
addition, hydraulic variable-speed transmis- 
sion provides starting torque at all times for 
heavy-load starting. This transmission lends 
itself to those installations where a compact 
variable-speed drive is desirable. Various 
controls other than the handwheel shown 
may be furnished. 

Over-all dimensions are as follows: height 
to top of motor, 17} in.; width, 12 in.; 
length, 26 in. It can be furnished with 
motors providing maximum speeds of either 
1140 or 1725 rpm. Dept P, Portman Ma- 
chine Tool Co, 70 Portman Rd, New 
Rochelle, N. Y. 


Packing Rings 


PALMETTO PYRAMID PACKING, in molded-ring 
form, has heavy wearing surfaces. For 
assembly inside of stuffing box, the bottom 
ring is installed first and receives full impact 
of pressure on power stroke. This bottom 
ring expands wedge-shaped lip of each ring 
above it so the packing is pressed against 
both rod and side walls, preventing leakage. 
Infiltration of fluid between rings and stor- 
age of fluid in arrowhead reservoir prevents 
binding. Ease of operation is assured by 
curved design of interior-lip surface, which 
also prevents friction within packing. 

On return stroke lessening of pressure per- 


(Continued on page 150) 
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This is the Place 
to Lick 


Nalco Representative, St. Lovis, Missouri Photo in Nalco Laboratories 


OILER carryover resulting from foaming can cause damage ranging 
from corrosion and scaling in steam lines and equipment to outright 
wreckage of engines and turbines .. . And the place to lick it is not in 
your own boilers—but in the Nalco Laboratory devoted to anti- 
foam research and remedies for foaming. 

Like any other phase of good water treatment, there is no 
single cure-all for foaming. Nalco Laboratory testing under your 
particular plant operating and water conditions guarantees 
treating chemicals and control recommendations that solve 
your problems. No obligation is involved in a complete 


Nalco Survey for your plant. . . . Ask for it today. 


NATIONAL ALUMINATE CORPORATION 


6222 WEST 66th PLACE a CHICAGO 38, ILLINOIS 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd, $55 Eastern Avenue, Toronto, Ontario 
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Layouts 
he series of basic Piping 
Another int on by Jenkins Bros. 
repared 


The low pressure heating system shown here is 
typical of those commonly installed in warehouses, 
manufacturing lofts, office buildings, and single story 
structures where there is no need for high pressure 
steam. Also shown in detail is the conventional domes- 
tic hot water hookup and the unit or projection heaters 
usually installed with this type of system. 


The efficient layout for maintenance permits re- 
pair of either the unit heaters or the hot water supply 


system without a complete shutdown. The by-pass 


a 


Illustrating the proved 3-pointformula =<" 
for trouble-free, time-defying hookups < ~: 


\ 
\ 


q 


Fig. 651, Iron Body 
Bronze Mounte 
Gate Valve 


125 Ibs. Steam 
200 Ibs. O.W.G- 


LOOK FOR THE DIAMOND MARK 


SINCE 1864 


1C Choose Jenkins Valves for lifetime economy. 


around the automatic water feeder permits hand filling 
of the boiler in the event of feeder failure. A main 
shut-off valve “L” is provided on the boiler so that no 
heat will be lost in the heating mains when the system 
is operated only for hot water. 


Trouble is avoided by the use of a unit heater aqua- 
stat which prevents the fan from turning on with no 
steam in the lines. Back flow to the trap and strainer is 
prevented by a check valve. 


All valves except the main shut-off are bronze to 
assure the best service under the usual steam and water 
conditions. The bronze gate valves recommended are 
of the traveling spindle type which serves as an indi- 
cator to show if the valve is open or closed. The Fig. 
100A Bronze Globe Valves are recommended because 
of such outstanding features as the reinforcing bevel 
joint between body and bonnet, the convenient. slip on. 
stay-on dise holder fitted with a genuine Jenkins Re- 
newable Composition Dise, and the perfect-grip, non- 
heat, non-slip handwheel. 


Use the right type valve for the service. — (= 


‘> Place valves correctly in the line. 


Other types and pressure ranges of Jenkins Valves 
can be used for this type of layout according to the 
factors involved. Consultation with aceredited piping 
engineers and contractors is recommended when adapt- 
ing these suggestions to your own requirements, or 
when planning any major piping installation. 


Copies of Layout No. 12 will be furnished on re- 
quest... also copies of future Piping Layouts. Just fill 
out and mail coupon, 


Fig. 051, the Jenkins Iron Body, Bronze Mounted 
Gate Valve recommended in this layout is especially 
suitable for steam lines. The solid wedge provides 
maximum resistance to pressure strains, assuring long 
life even in rapidly vibrating steam currents. Operating 
threads on the bronze spindle are readily accessible for 
cleaning and lubrication. The bronze seat ring is re- 
newable. 


A CHOICE OF OVER 600 JENKINS VALVES 

To save time, to simplify planning, to get the advan- 
tage of Jenkins specialized valve engineering experi- 
ence, — select all the valves you need from the Jenkins 
line deseribed in the Jenkins Catalog. Its your best 
assurance of the lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport. Conn.; 
Atlanta, Boston, Philadelphia, Chieago, San Francisco, Jenkins 
Bros. Lid. Montreal. London. 


125 TO 600 LBS. PRESSURE 
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“DATA SHEETS 


Number 167 


Supersaturated Steam Flow 


cirves apply te tlow 
through orifices. flow 
nozzles and turbine and ejector nozzles. 
They are based on the supersaturation 
theory advanced by Aitkens, Wilson and 
stodola (Power, Oct 4, 1927, p 511). 

Flow calculations based on equilibrium 
conditions for steam expanding from a 
dry to a wet state yield flow rates 3 to 
5% less than actual. Equilibrium condi- 
tions assume that as steam expands into 
saturated state it 


steam 
well-rounded 


a wet condenses in 


15 


conformance with usual saturation tem- 
perature and pressure relations. 
However, because of expansion rapid- 
ity, steam momentarily cools below tem- 
perature corresponding to saturation 
pressure with less than normal moisture 
forming. While this unstable condition 
prevails for only a very short time during 
flow. it exists long enough to increase 
flow rate above equilibrium expectations. 
This chart takes this phenomenon into 
account and applies to conditions where 


exhaust pressure equals or is less than 
about 556 of initial steam pressure. 

Example: How much 100-psia 440-F 
steam will a 2-sq-in. cross-sectional area 
nozzle pass when exhausting to a pre-- 
sure of 55 psia or less? 

Find 440-F ordinate on the chart, then 
follow up to intersect with the 100-psia 
curve and follow left to read 5000-lb-per- 
-q-in. orifice area. Total flow = 5000x2 

10.000 Ib per hr. 
By Philip Freneau, Elliott Co 


Steam flow per sq in. orifice area, 1000 |b per hr 


Pressure psig 
260 


200 


Steam temperature ,F 
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FEED WATER CONTROL SYSTEM 
for the World's Largest 


FORCED-CIRCULATION BOILER 


Here is the story of the feed water control developed by COPES for the 
world's largest forced-circulation boiler at Somerset Station, Montaup Electric 
Company. Charts show the close stabilization of water level under base-, 
regulating- and emergency-load conditions. Write for Bulletin 447. 


NORTHERN EQUIPMENT COMPANY 
761 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 


Representatives Everywhere 
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Nothing New—Much... 


We hired a new assistant chief a couple of 
months ago. He’s a bright lad, full of ideas 
about his job, impatient with delays. The other 
day he burst out: “It seems to me that every 
time I think I’ve got a new idea, I find out that 
you tried the same one 20 years ago. What’s 
the matter—am I just behind the parade?” 


“No, Son,” I said, “You’re just finding out 
that there’s very little new under the sun. But 
don’t give up—some of those ideas that wouldn’t 
work 20 years ago will work now, and we need 
somebody with the gumption to try em again. 
They may turn out to be old ideas, sure, but you 
can give ’em a new twist that salvages ’em.” 


Then I told him about super-battleships, 


bombs, mass production and rockets. 


Our history books tell us that the Monitor 
and the Merrimac changed the history of naval 
warfare—they were the first ironclad ships. Not 
so. The Koreans beat off the Jap Navy in 1595 
with “tortoise boats” topped and sheathed with 
iron and copper plates. They even had cannon 
at side ports, and a bronze dragon with spiked 
tail for ramming. What's more, the dragon 
head breathed fire-flaming arrows. 


Then there’s our explosive shell. The Ko- 
reans had that too at the same time. They 
fired a big shell (called “The Flying Thunder- 
bolt”) into the courtyard of a Jap-held castle. 
When the Samurai gathered to look, it blew up 
and killed about 30 of ’em. 


In 1941 we bragged and shouted about our 
“new” methods of building ships on an assembly 
line, said it won us the war. The Venetians 
said the same thing when they were fighting 
the Turks back in 1275, when they built biremes 
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by assembling prefabricated parts along a 
lagoon. They, too, built a ship in a day. 


What happened to all these ideas? Sooner 
or later, each was forgotten or discarded as “out 
of date.” Then somebody with vision modern- 
ized *em and put “em to work. 


There’s another example even more striking. 
The Chinese fired rockets against the Mongols 
in 1232. By 1400, European armies were using 
‘em too. Then along came cannon, and by 1500 
rockets were “obsolete.” But when the natives 
in India used them tellingly against the British 
toward the end of the 18th century, the British 
stole the idea. “Congreve’s” rockets were fired 
against Boulogne, Copenhagen, Danzig and 
Leipzig during the Napoleonic Wars. At the 
Battle of Bladensburg in 1812, American militia- 
men defending Washington broke before a 
flanking fire of rockets, and three weeks later 
Francis Scott Key wrote a song including the 
words “the rockets’ red glare” when he saw them 
fired against Fort McHenry. By 1846, even the 
United States had a rocket battery. We used 
rockets in the Mexican War, a new type that 
spun. They worked well—but by 1850 rifled 
gun barrels and new recoil mechanisms set a 
standard rockets couldn't meet. 


Then along came World War II, and the guns, 
planes and tanks we had developed so carefully 
were almost overshadowed by the comeback of 
the rocket in every form from a signal flare 
through the bazooka to the mighty German V-2 
that carried a ton of explosive to a target 200 
miles away. 


There’s nothing new under the sun, I guess, 


but every so often somebody certainly gives an 
old idea a brand new twist. 
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quick delivery from complete, on-the-spot ware- 
house stocks of welding fittings call your nearest 
Tube Turns distributor. He is the important link of a 
truly transcontinental distribution system that considers 
every industrial requirement. Your Tube Turns distrib- 
butor, carefully selected because of his recognized high 
standing as an established supply man, can provide val- 
uable help in any discussion on the subject of welded 
piping systems. Backing up his well-trained personnel, 
he has the full support of strategically located district 
office men and the engineering staff of Tube Turns’ 


TUBE-TURN 


€ 


2 

~ 


world headquarters at Louisville, Kentucky. Here is a 
service that you can use. Keep a Catalog 111 handy for 
ready reference and select from its more than 4000 listed 
items just what you need in Tube-Turn seamless weld- 
ing fittings and flanges. If you don’t have a copy of this 
famous 240-page book . . . get one from your distributor. 
If you don’t have his name... we'll furnish it at once. 
Write, phone, or wire. NOW! 


TUBE TURNS (lInc.) Louisville 1, Kentucky. District Offices: New York, 
Washington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, 
Houston, San Francisco, Seattle, Los Angeles. 


tt Welding Fittings and Flanges 


PETROLEU 


CHEMICAL "GENERAL PIPING 
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, WER ITEMS AND APPOINTMENTS WASHINGTON NOTES | 


FOREIGN FIELDS’ e 


MODERNIZATION POINTERS 


CONVENTIONS 


Westinghouse Foundation 
Sponsors Science Forum 


> Tue Georcek WestincHouse Centen- 
nial Forum, “Science and Life in the 
World,” held in Pittsburgh on May 16-18, 
was composed of symposia and addresses 
arranged to provide an opportunity for 
scientists, engineers and scholars to cor- 
relate present knowledge and to consider 
subjects for future research. It was 


MARVIN W SMITH 


sponsored by the Westinghouse Educa- 
tional Foundation. Marvin W Smith is 
chairman of this foundation. 

At the symposium, “Science and Civil- 
ization.” on Thursday morning, May 16, 
scientists were called upon by Dr Archi- 
bald V Hill. British Nobel Prize winner, 
to “supply by our example of honesty, 
humility and regard for facts” the way to 
establishment of ethical conduct in all 
international relations. Dr Isaiah Bow- 
man, president of Johns Hopkins Uni- 
versity, declared that world peace plans 
are futile unless planners face realities 
posed by the power which science and en- 
gineering have extended to “awesome di- 
mensions.” Third speaker on the sym- 
posium was George W Merck, chairman 
of the U. S. Biological Warfare Commit- 
tee. He discussed “Scientific Ethics.” 

Sounding the theme of the 3-day 
forum at a noon luncheon, Gwilym A 
Price, president of Westinghouse Elec- 
tric Corp and treasurer of Westinghouse 
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Educational Foundation, and L W Chubb, 
director of company’s research labora- 
tories, urged that scientific knowledge be 
applied “so that more people may benefit 
by it more quickly.” 

At the Thursday afternoon symposium, 
“The Future of Atomic Energy.” Dr 
Enrico Fermi, professor of physics at 
University of Chicago and Nobel Prize 
winner in 1938 for his work on bombard- 
ment of the atom, claimed that there is 
definitely a technical possibility that 
atomic power may gradually develop into 
ene of the principal sources of useful 
power. Chief obstacle will be ogranizing 
a large industrial development in an in- 
ternationally safe way. 


ATOMIC-ENERGY PRODUCTION 


We might conceive that 20 or 30 years 
from now the general scheme of atomic 
energy production would be about as 
follows: There will be large central in- 
-tallations in which great amounts of 
power will be produced and transformed 
into electrical energy or steam for local 
power consumption. Besides producing 
power directly. these large units may also 
produce some plutonium. which will be 
extracted and distributed to small instal- 
lations where plutonium and not uranium 
will be primary fuel. It permits wide 
use of relatively small power units, re- 
ducing distribution difficulties. 

Speaking on the same program were 


Dr Hugh S Taylor, dean of the Graduate 
School, Princeton University, who played 
a prominent part in mobilizing science 
during World War Il; Dr J Robert Op- 
penheimer, professor of physics, Uni- 
versity of California, who directed the 
laboratory at Los Alamos where atomic 
bomb was perfected; and Dr W Edward 
Chamberlain, professor of roentgenology 
and radiology, Temple University. 


PLANNING IN SCIENCE 


Dr Vannevar Bush, director of Office o! 
Scientific Research and Development. 
who was head of the U. S. wartime scien- 
tific command, asserted at the dinner 
meeting on Thursday, May 16, that “for 
the good of the world and for the develop- 
ment of peace and plenty under the aegis 
of the United Nations,” the balance of 
power among the five great world powers 
“must be redressed.” Dr Bush’s subject 
was “Planning in Science,” but this, he 
said, we cannot speak of as a thing by 
itself. Science does not exist or operate 
in a vacuum and for discussion to be 
useful planning in science must be re- 
garded as “a part of the planning which 
is basic to proper functioning of the whole 
complex of industry, commerce, educa- 
tion. social action and government that 
goes to make up the U. S.” 

At the symposium. “Transportation— 
A Measurement of Civilization.” on Fri- 

(Continued on page 174) 


Aug 19-23-—-National Power Show, 
Public Auditorium, Cleveland, 0. Na- 
tional Assn of Power Engineers, A F 
Thompson, director of exhibits, 176 
West Adams St, Chicago 3, Ill. 


Sept 10-14—Fourth National Chemical 
Exposition, Chicago Coliseum, Chicago, 
Ill. Chicago Section, American Chem- 
ical Society, Marcus W Hinson, mgr, 
330 S Wells St, Chicago 6, II. 


Sept 16-20—First National Instrument 
Conference & Exhibit, Wm Penn Hotel, 
Pittsburgh, Pa. Instrument Society of 
America, Richard Rimbach, exec secy, 
1117 Wolfendale St, Pittsburgh 12, Pa. 


Oct 1-4—Meeting, Public Auditorium, 
Cleveland, O. Association of Iron & 


EVENTS 


Steel Engineers, John B Harmon, exhibit 
manager, Empire Bldg, Pittsburgh, Pa. 


Oct 26-28——Meeting, Hotel Hollenden. 
Cleveland, O. Refrigeration Service 
Engineers Society, H T McDermott, in- 
ternational secy, 433 N Waller Ave. 
Chicago 14, Ill. 


Oct 28-30—Seventh Annual Water Con- 
ference, Wm Penn Hotel, Pittsburgh, 
Pa. Engineers’ Society of Western 
Pennsylvania, K F Treschow, secy, Wm 
Penn Hotel, Pittsburgh, Pa. 


Oct 29-Nov 1—All-Industry Refrigera- 
tion Show, Public Auditorium, Cleve- 
land, O. Refrigeration Equipment Man- 
ufacturers Assn, R Kennedy Hanson, 
secy, 1107 Clark Bldg, Pittsburgh, Pa. 
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OLLOw those hefty steel balls shown 
grinding coal lumps to fine dust in- 
side this big pulverizer. Imagine the 
5 loads that lubricating oil has to carry on 
. the bearings and gears. 
> This is a typical example of how Cor- 
- rect Lubrication by Socony-Vacuum 
a helps maintain efficient, low-cost opera- 
tion. There are others in almost every 


Illustration prepared in collaboration with Babcock & Wilcox Co. 


the base. Those precision-cut gears and 
roller bearings operate under continuous 
high pressures. Yet a special Gargoyle 
circulating oil cushions the shocks, pro- 
tects against wear, stands up for long 
periods of service even though operat- 
ing temperatures may be high due to 
induced heat. 

The result — more continuous produc- 


SOCONY-VACUUM 
for this Correct 
Lubrication Program 


® Lubrication Study of Your 
Entire Plant 

@ Rec dations to 
Improve Lubrication 

®@ Lubrication Schedules and 
Controls 

®@ Skilled Engineering Counsel 

® Progress Reports of Benefits 


43 


\- machine in every industry. tion, reduced maintenance and lower oil Obtained 
1, Here, for example, the weight of the costs — the same factors that you get for 
n entire operating mechanism rests on thin all your machines with Socony-Vacuum’s \ Gy, 
m films of oil under the thrust bearing at correct oils and greases. oh a 
e- 
4 2ocony- vacuum O., Lubricants 
n, 
a. and Affiliates: Magnolia Petroleum Co., General Petroleum Corporation 
1946 POWER ®@ July 1946 
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WHY INDUSTRY USES 
SCHRAMM 
AIR COMPRESSORS 


‘There are many compressed air jobs to be 
done in Industry, and into this versatile pic- 
ture fits the Schramm Air Compressor. Either 
portable or stationary, Schramm enables 
compressed air jobs to be done quickly— 
easily—economically ! 

Schramm Compressors are better because 
they are 100 per cent watercooled . . . com- 


‘pact and lightweight... have mechanical 
intake valve and forced feed lubrication! 


Schramm’s come in a variety of sizes. So 
whatever your need for compressed air ... 
there’s a Schramm to do the job. Write today 
for illustrated booklets and plan to use a 
Schramm in the New Era now facing industry! 


THE COMPRESSOR PEOPLE 
WEST CHESTER » PENNSYLVANIA 


Reader’s Problems 


(Continued from page 111) 


Reduce Flyash in Boiler 


CAM says He has had trouble with his 
boilers because of tube erosion from 
some external source, presumably the 
soot blower. His boilers have had gov 
care and are equipped with chain-grate 
stokers. 

Chain-grate stokers, because of forced 
draft, tend to produce considerable fly- 
ash, which is highly abrasive, particularly 
if fine coal is used. The amount of ash 
increases rapidly as the coal becomes 


| finer, assuming the draft remains the 


-ame. 

I know of several similar cases and in 
each one the soot blower was the source 
of the trouble. either directly or indi- 
rectly. One recent case occurred in a 
boiler only six years old in which exter- 
nal erosion was responsible for tube fail- 
ure because of the sand-blast effect of 
flyash when high velocity had been im- 
parted to it by a soot blower. 

To correct the trouble, carefully check 
the soot blowers to be sure there is no 
misalignment or excessive nozzle de- 
formation due to wear. If flyash is 


_ building up in the area where erosion 


has been found I suggest: (1) Use the 
soot blower more frequently. (2) Re- 
duce forced draft of the point where 
fewer fines are carried out of the fur- 
nace. (3) Lower pressure for the air 
used in the soot blowers so the velocities 
imparted to flyash are sufficiently low to 
prevent erosion. 


New Orleans, La. W R Kitsourn 


Leaks Cause Errosion 
of Boiler Tubes 


CAM seems to spot the trouble when he 
says the tube damage was probably 
caused by the action of the jets from his 
soot blowers. The air itself would not 
do the damage but flyash blown against 
the tubes would cause erosion and eventu- 
ally, tube failure. If this is the cause of 
trouble, tube blowing should be done 
when the boiler is not working, or only 
lightly loaded. 

Another frequent cause of tube fail- 
ure in watertube boilers is an undetected 


leak. This often spoils five or six tubes. 
“A small leak, not discovered for some 


iime, will drip water onto other tubes. 
The water combines with soot to form 
sulphuric acid, which rapidly eats tubes 
away. 

Beverly, Mass. R D Go.tpsmiTH 
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CHAPMAN LIST 600 


...with the Precision Rating 


of a Custom-Made Valve 


Chapman Steel Valves are made with production-line 

speed and economy, yet have the precision rating of custom- 
made valves—equalling or exceeding standard specifications. 
Metals used in Chapman Steel Valves are developed and produced 
under strict metallurgical control in Chapman’s own 
foundries, thus insuring high performance of all valves in 


even the severest services. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASS. 
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For controlling remote and nearby elevated 
tanks by pressure, TANKTROLS are unsur- 
passed. Handles up to 3 or 4 pumps or alarm 
circuits. The TANKTROL exclusive two- 
bellows construction assures accuracy of 1°% 
and full sensitivity over unusually wide op- 
eration range. Settings are permanently ac- 
curate. Automatic surge and backspin pro- 
tection. Bulletin T-11 gives complete infor- 
mation—write for it. State requirements 
and engineering data will be furnished. 


NO 
WATERLOGGING 


OR AIR-BINDING 
In Hydro- Pneumatic 
(Pressure) Tanks with 


DUOTROL 


The DUOTROL maintains high water level 
at a fixed point and correctly balances air 
pressure at that point after each pumping 
It provides a maximum volume 
ater with a minimum of pump opera- 
tion, saving power and reducing wear. Eas: 
letin D-6. 


AUTOMATIC CONTROLS are used by all leading pump manufacturers. 


When ordering new pumps, specify controls by AUTOMATIC CON- 
TROL CO. 


“AUTOMATIC” also makes float operated controls: multi-circuit se- 

quence type, multi-circuit program type, float switches, automatic 
alternators, and many special controls built to specifi- 
cations. 


‘ 


AUTOMATIC CONTROL Company 


4 1009 UNIVERSITY AVE., SAINT PAUL 4, MINNESOTA 
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| Water-Operated Ejector 


Reader’s Problems 
(Continued from page 113) 


Might Help the Trap 


To OBTAIN FLOW through EEL’s bucket 
trap, a positive pressure differential must 
exist, that is, inlet pressure must be 
higher than outlet. 

When a pressure of 12 psia exists within 
the heating system. atmospheric pres- 
sure causes air to flow into the system 
through the trap and, incidentally, air in 
the system greatly reduces its heating 
efficiency. 

If it is possible to lower the trap be- 
low the oil separator so the present 3.5- 
ft inlet pipe length is increased to per- 
haps 8 ft, and if the discharge pipe is 
submerged below the liquid level in the 
sump, drainage should result. 

If it is impossible to lower the trap 
and submerge the end of the discharge 
line, a water-operated ejector might be 
used at the end of the trap-discharge 
line. 


Three Rivers, Mich. P L Utricu 


Instali Backpressure Valve 


Wuen EEL ts operating his heating sys- 
tem at pressures below atmosphere. oil 
from the engine will certainly carry over 
to the heating system. This is because 
his hookup is not designed for operation 
at a vacuum. The bucket trap must 
have pressure above atmospheric to op- 
erate. 

I suggest he install a gate valve on 
the heating main between oil separator 
and heating system provided there is an 
adequate backpressure relief valve. 

In mild weather this valve can be 
throttled to maintain a slight positive 
pressure on oil separator and trap. At 
the same time pressures below atmos- 
phere will register on the heating side 
of gate valve. 

We use the above arrangement at our 
plant and experience no difficulty with 
our oil separator. 

Another factor in this arrangement is 
that the steam engine always has a back- 
pressure. 

Bronx, N. Y. ANTHONY GREER 


Mexico City (McGraw-Hill World News): 
A 3500-kw hydroelectric pant is under con- 
struction in the Stenquique gorge to supply 
energy for the kraft paper mill being built 
there and a 15,000-kw hydroelectric plant is 
planned for Quito about two miles away. 


_ Construction of the latter plant is to begin 


Next year. 
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@ You can simplify steam trap “confusion piping” 
with inverted bucket Super-Silvertops. There is no 
tangle when Anderson Super-Silvertops are used, for 
Super-Silvertops are connected either straight-in-line 
or as an elbow, using only one fitting, a nipple. That 
means you save on fittings and labor besides getting a 


e clean-cut, confusion-free piping layout. 
Do it the 7 


— A gs Y W AY But, that’s not all, Anderson Super-Silvertops give these 
advantages in a trap that is free of cored passages or 


split (pierced) gaskets—and that’s important! 


Super-Silvertops have been in use since 1932, are stand- 
ard equipment in many “Blue-Book” industries and 
refineries . . . They are dependable and trouble-free 
for years. 


Find out more about your savings with Super-Silvertop 
and simplified piping—write today for the descriptive 
folder, “Let’s Raise the Blind On Steam Traps”. This 
folder will help you choose a steam trap for your needs. 
Write for it today. 


THE V. D. ANDERSON COMPANY 


1934 West 96th Street e @ e Cleveland 2, Ohio 


AS AN ELBOW 
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where you 
don't want it 


Insulation where you don’t want it — and worse yet, 
where you can’t see it — in the form of slime deposits on 
heat transfer surfaces, may be actually costing you thou- 
sands of dollars annually. A slime coating — even a film 
that’s barely visible — will insulate condensers so they 
cannot function at rated capacity. And that may raise 
your producion costs disastrously. 

Mechanical cleaning is not the answer. Not only 
is it a slow, laborious process, but it’s costly to take con- 
densers “off the line” periodically for this outmoded 
method of cleaning. 

That is the reason so many plants are employing 
W&T Chlorination. Slime deposits already present are 
removed without shutdowns and their recurrence 
prevented, insuring a continuously slime-free cooling 
system. 

Wallace & Tiernan chlorinating equipment is 
engineered to meet the specific needs of each individual 
plant, and W&T engineers will gladly recommend the 


most practical method of chlorine application for slime 


control in your plant. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Manufacturers of Chlorine and Ammonia Control Apparatus 


Belleville 9,N. J. © Represented in Principal Cities 


CD.20$ 


V-2 Rocket 


(Continued from page 80) 


the oxygen and enters the combustion 
chamber. 

The second major fuel, ethyl alcohol, 
feeds into the annular space between the 
double walls of the spray cups to pass 
through its own orifices into the com- 
bustion chamber for intimate mixture 
with vaporized oxygen. Coolant alcohol 
after discharge from the annular rings 
adds to the mixture. 


Starting Combustion. An electrical 
system, applied externally during launch- 
ing preparations, ignites this combustible 
mixture. A centrally pivoted arm that 
carries four pyrotechnic candles of 10-sec 
duration is inserted into the chamber and 
upon ignition pinwheels around in a 
horizontal plane, shooting off flame and 
sparks. Gravity head on the main fuels 
pushes about 25 lb per sec of these 
fluids past pump rotors into the cham- 
ber. Upon proper combustion of this 
flow an estimated 17,000-lb test thrust de- 
velops and the turbine flow-control valves 
react to an impulse. Within a second 
the turbine reaches rated speed, still 
under remote control, enabling pumps 
to supply enough fuel to develop a 
58,000-lb takeoff thrust. 

Total ground firing-up time lasts about 
3 sec. Once in the air, fuel consumption 
(oxygen-alcohol mixture) runs about 276 
Ib per sec. Gas products of this com- 
bustion, expelled at high velocity through 
the venturi nozzle, develop 64,000-lb 
thrust towards the end of the combustion 
period. This increase comes from re- 
duced atmospheric pressure at the high 
altitudes and a greater acceleration of 
the fluids entering the chamber. Tem- 
perature of the oxygen-alcohol mixture 
during firing reaches 4802 F, but the 
cooling jacket and internal alcohol-cool- 
ing orifices combine to hold down cham- 
ber wall temperatures to a little over 
1832 F. 


Water Testing 


(Continued from page 68) 


inaccuracies refer to the average routine 
or plant control analyses. If greater 
accuracies are required they can be ob- 
tained through the longer and more tedi- 
ous methods of analyses as performed in 
the laboratory. 

“In considering the use of an analysis 
for control purposes, however, inaccura- 
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Allis- 
Chalmers 


FEATURES 


Class “B” 
Insulation 


Light Weight, 
Compact 


Clamp Con- 
nectors 


Voltage Regu- 
lating Taps 


Conduit 
Knockouts 


YES} YES | YES| YES} YES 


Modern, 
Attractive 
Appearance 


YES |NO} YES|YES|NO|NO| NO 


Quiet 


Operation 


CLAMP connectors are a standard feature of 
the new Allis-Chalmers transformer. Gives 
.anchor point for connecting either 480 or 240 
voltages on both high, low voltage sides — 
means easier, faster installation for you! 
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SMALLER AND SAFER, these new improved 
units are priced as low as comparable Class 
“A” insulated types. You can choose from 
14 sizes ranging from 11/, to 200 kva, single- 
phase and 10 to 300 kva three-phase. 


Buy the Best 


DRY-TYPE TRANSFORMER! 


IM Class “B” insulation in Allis- 
Chalmers new Dry-Type Trans- 
formers reduces overall size as 
much as 14 over conventional Class 
“A” insulated types — reduces 
weight 22 to 38% — means wider 
range of installation... enables you 
to locate power almost any place 
you want it! 


Class “B” insulated 
units require less mounting materi- 
als — eliminate insulating liquids 
and fireproof vaults — give longer 
service for no increase in cost over 
Class “A” insulated types ...adding 
up to lower overall cost for you! 


3"F"For complete details get in 
touch with your nearby Allis- 
Chalmers dealer or sales office, or 
send for new bulletin B6382. ALLIs- 
CHALMERS, MILWAUKEE. A 2081 


DRY-TYPE 
TRANSFORMERS 


Only 

YES | NO | YES makes. 

\ated 

YES YES 

YES 
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Years Mean 
Little to 


2 BRONZE SEATS GROUND TO A 
TRUE BALL JOINT MAKE THEM 
LAST AND LAST 


Darts don't die in a single service. Because of their two 
bronze seats, which are ground to form a true ball joint, 


they uncouple as easily as they close—may be used over 
and over again. Body and nut of high-test air-refined mal- 
leable iron are practically indestructible. Thus, in the long 


run, Darts cost least. 


ww 


Ask your supplier to 


demonstrate Darts 


E. M. DART MFG. CO., PROVIDENCE 5, R. I. 
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cies of one or two parts per million mean 
very little. Balances, for example, in a 
boiler water are maintained within cer- 
tain limitations and such controls cover 
a wide range so that such errors of analy 
sis in the methods used for control pur- 
poses would produce no harmful effect. 
“Nothing said here is intended to mini- 
mize the need for as great an accuracy 
in a water analysis as possible. Great 
care should be exercised in making all 
determinations, but whatever small in- 
accuracies exist in the method of analy- 
sis itself are usually insufficient to cause 
difficulties in the control of dosages of 
the conditioning chemicals used. 
“Always remember that parts per mil- 
lion as used in reporting, a water analysis 
are quite different from percentage used 
in reporting most other forms of a chemi- 
cal analysis. And also remember that 
greater accuracies are usually possible if 
absolutely necessary.” 


incremental Costs 


(Continued from page 78) 


rially affecting the ratio of the costs. 
For annual maintenance costs 


at 
24.2% of annual fuel costs. as in Fig. 8. 
the corresponding incremental mainten- 


ance costs are shown as 20° of incre- 
mental fuel costs in Fig. 7. 

Fig. 9 shows that on the basis of sys- 
tem annual costs plotted by the method 
of Fig. 2, the incremental maintenance 
cost is calculated at 20.4¢7 of incremen- 
tal fuel cost, which checks the 20% value 
computed before. 

Most serious objection to use of an- 
nual production-cost statistics for incre- 
mental maintenance-cost determinations 
follows from the maintenance expendi- 
ture in a given period not necessarily re- 
sulting from generation in that period. 
Many intangible factors not capable of 
monetary evaluation are involved. How- 
ever. production-cost records offer the 
only source of basic data and must be 
used for whatever they are worth. 


Panhandle Eastern Pipe Line Co, Kansas 
City, Mo., was authorized by Federal Power 
Commission to export and sell to Union Gas 
Co of Canada, Ltd, Chatham. Ont., Canada, 
a maximum of 5.500.000 theusands cubic 
feet of natural gas yearly. provided that 
needs of present or future customers in the 
U. S. are first met. At the same time, the 
commission announced its order allowing 
Panhandle Eastern to construct and operate 
the required facilities to transport and sell 
the gas. Under the contract. Panhandle 
Eastern proposes to sell and deliver this gas 
to the Canadian company fer 20 vears. 


POWER ® July 1946 


| 
| 
1 
| 
| 
| 
| 
| 
| 
=> 
= 
| 


2 
ime. 
before you spend thousands 4 
eee 


bs 
If you're looking for truly modern design in P 
s Diesel Power, be sure to check with Hendy 
° before you buy. The new Hendy Diesel was ze 
designed to satisfy every demand of owner, 
engineer, Operator and maintenance man... z 
with no concession to usual standards or % 
former models. Write today for literature on . 
describing the new Hendy Diesels and j 
Diesel-electric sets...127 to 780 hp...with : 
generators from 75 to 500 kw. You can afford : 
to compare... you can't afford not to. ; 


e 

Joshua Hendy Iron Works « Est. 1856 
Plants: Sunnyvale and Torrance, California. ; 
Crocker-Wheeler Electric Division: Ampere, New Jersey. x 
Branch Offices: Boston, Buffalo, Chicago, Cincinnati, > 
Detroit, Los Angeles, New York, Philadelphia, Fe: 


Pittsburgh, San Francisco, Washington. 
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The outstanding performance record of 
the Davis “Straight Flow Type” Non-Return 
Valve in modern power plant service is the 
direct result of: 

1. Advanced Design 

2. Quality Construction 

3. Davis Service Recommendations 

The counterbal d swing check design 
illustrated here is widely favored because 
of its simplicity . . . visible action .. . 
straight line flow .. . full pipe size port 
area... very slight resistance to flow... 
sensitive operation...and easy acces- 
sibility of internal parts. Depending on 
service requirements, it can be furnished 
with outside oil dash pot for cushioning 
action. For turbine bleeder line service, a 
spring-loaded oil control cylinder can be 
added (as shown at lower left) for quick. 
positive closing on turbines equipped with 
automatic emergency (overspeed) steam 
shut-off hook-ups. 

Check with Davis on your Non-Return 
Valve requirements. The Davis line is com- 
plete. Standard sizes from 4” to 24”. For 
any pressure. Write for catalog and recom- 
mendations. 


DAVIS REGULATOR CO. 


2540 S. Washtenaw Ave., Chicago 8, Ill. 
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Boiler Patches 


(Continued from page 105) 


clear why rectangular or square patches 
are never selected for an unstayed boiler 
shell. In a square or rectangular patch, 
two of the single-lap riveted sides form 
longitudinal joints. 

For unstayed patches in solid plate not 
involving a girth seam, oval or diamond- 
shaped patches with the major axis in a 
girthwise direction are the proper choice. 
All corners should be rounded. If a 
patch is so long that it comes to an 
abrupt termination, for instance, at the 
closing-in line of an hrt boiler, a longi- 
tudinal joint of not more than four 
rivets is permitted. Should a defect be 
<o extensive that this 4-rivet longitudinal 
joint cannot be followed, it is best to 
install a new course, or possibly a half 
course, of shell plate. In the event that 
a patch falls adjacent to a girth joint, 
select a triangular or crescent-shaped 
patch. The edges that are tucked into 
the lap of the girth joint are scarfed 
down for a neat fit. 

Inside patches that overlap the shell 
plate add strength and avoid a pocket 
in which sludge may accumulate. How- 
ever, two exceptions exist: (1) If a 
hlowdown connection is included an out- 
side riveted patch should be used to per- 
mit drainage of sediment. (2) If a patch 
involves a portion of the middle course, 
that is the smallest in diameter in a 
3-course boiler, and if it includes the 
girth joint, the patch must of necessity 
be on the outside of the smallest course. 
Since such a patch tucks into the girth 
joint of a larger course, no pocket would 
be formed. 

All patches so far discussed are for 
firetube boilers where heads are braced 
by stays and tubes. In watertube boilers 
whose heads are not so supported, result- 
ing end stresses figure importantly in 
strengths of girthwise joints. Drums of 
water-tube boilers, however, are not sub- 
ject to as high temperatures as shells of 
hrt boilers and so do not tend to bulge 
or develop defects requiring patching. 


—— 


Orders have been placed by the British 
Columbia Power Commission for the second 
25,000-hp hydroelectric generator for installa- 
tion at the Campbell River development of 


the company, which is now under way. S R 
Weston, chairman of the commission, states 
that satisfactory progress is being made on 
the dam and power house at Campbell River, 
near Elk Falls, and that the two 25,000-hp 
units will commence operations in April, 
1947. General Construction Co, Vancouver, 
Can., has the Commission’s contract for the 
dam and power house. 
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No matter how good a man is, he can’t work ahead of his 
machine. And all too frequently overtaxed, over extended, 
obsolete wiring chokes off low-cost electricity from 
an efficient operator. 
Is your plant safe against this threat to production and morale? 
Why not check with your plant power engineer, your 
consulting engineer, electrical contractor or power salesman? 
It may save costly shut-downs and expensive alterations later. 
Today, more than ever before, full production depends 
on adequate wiring. 


THEY ALL PUNCH IN... 


but inadequate wiring can 
knock out 30 to 50 per cent 


CABLE COMPANY 
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New Equipment 
(Continued from page 130) 


mits built-in restitutional property of each 
ring to exert itself, thereby enabling rings 
to spring or contract instantly to normal. As 
a result, any “braking” action by the packing 
is prevented. This entire function is auto- 
matic and requires no attention from op- 
erator. No special adapter ring is required 
as top ring has a flat-top surface and 45-deg 
angle surfaces that accommodate any stand- 
ard shape gland-follower. 

Palmetto Pyramid packings may be used 
in any stuffing box for rotary as well as 
reciprocal action. Ring sets may be supplied 
in styles and grades to withstand oil, water 
and steam at any pressure and at tempera- 
ture to 600 F. Dept P, Greene, Tweed & 
Co, Bronx Blvd at 238th St, New York 
66, N. Y. 


Underfeed Stokers 


Type L RAM-DESIGN single-retort side-dump 
underfeed stoker is available for power 
boilers to 360 hp. Type H is of heavier de- 
sign to carry loads up to the maximum usu- 
ally required of a single-retort underfeed 
stoker. Both are available in a wide selec- 
tion of lengths and widths. Dept P, Erie 
City lron Works, Erie, Pa. 


Temperature-Control Switches 


FOR VARIABLE-SPEED MOTORS, temperature 
controls are in either 1- 2- or 3-switch models. 
Dial pointers and lock screws permit fixed 
temperature settings over an adjustable range 
up to 700-1000 deg. Maximum differential 
between switches is about 150 deg while 
operating differential is plus or minus 4 to 
25 deg. All models (El, E2 and E3) are 
equipped with either sheet metal or vapor- 
tight cast-iron covers. Dept P, Burling 
Instrument Co, 253 Springfield Ave, 
Newark, N. J. 


Pneumatic Tool Lubricator 


FoR AUTOMATIC LUBRICATION of pneumatic 
equipment, the CCA Lube includes a trans- 
parent plastic window with O rings for top 
and bottom seals. Quantity of oil in lubri- 
cator is visible at all times. Lubricant regu- 
lation is by a needle valve on air outlet side. 
This regulator is adjustable to meet varying 
(Continued on page 154) 
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DIESEL OPERATORS have had such excellent 


results with heavy duty oils that some operators 
have concluded these oils will stand up under any 
and all conditions. These oils certainly will stand 
up under severe use and a certain amount of 
abuse. But it doesn’t pay to go too far in the mat- 
ter of abuse. 

You can get longer engine and oil life, lower 
maintenance and replacement costs by using 
Nonpareil HD Diesel Oil and by observing the 
few precautions listed here. A Standard Oil Lubri- 
cation Engineer will help you test Nonpareil HD 
and take full advantage of its clean, wear-reduc- 
ing operation. Standard Oil Company (Indiana), 
910 South Michigan Avenue, Chicago 80, Illinois. 


Don’t remove additives by severe filtration. 
Best results cannot be obtained from Nonpareil 
HD, or other truly heavy-duty oils, when adsorb- 
ent type filters are used. Fuller's earth or similar 
clay-type filter materials soon clog. They also tend 
to remove the additives which give heavy-duty 
oils their superior detergent and oxidation inhib- 
iting properties. But filter manufacturers can sup- 


ply you with filter materials which will clean 
Nonpareil HD Diesel Oil without premature 
clogging or excessive additive loss. 


Don’t attempt to restore color to used oil. 
Heavy-duty oils darken rapidly in service and can- 
not be satisfactorily restored to their original color. 
Detergent oils possess the ability to carry in suspen- 
sion very fine particles which cannot be completely 
removed by filtering. The particles which remain in 
the oil after filtering are microscopic, and do not 
impair performance of the oil. Normal make-up 
oil, plus proper filtering, will maintain effective 
detergency in Nonpareil HD for long periods of 
time. 


Don’t overheat oil during filtration. 
In an effort to speed up filtration, high filter operat- 
ing temperatures—as much as 350°F. to 400° F.—are 
sometimes used, particularly with clay-type units. 
Regardless of whether heavy-duty or the older type 
oils are being filtered, excessive temperature is harm- 
ful to Diesel Oil. It results in high filtration losses, 
oil oxidation, and impaired oil stability. 


STANDARD OIL COMPANY (INDIANA) 
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DAYS IN SERVICE 


Oil lasts longer in gear cases...in bearings 
--- in compressors...and hydraulic systems 


THE CHART above shows the operating record of two 
oils in a speed reducer on an induced draft fan. Operat- 
ing conditions were severe, as the fan ran 24 hours a 
day—so severe that a straight, uninhibited oil lasted only 
60 days before acidity reached 2.15 mg.KOH/gm and 
the oil had to be replaced. 

This was one spot chosen to test Improved STANOIL— 
a high quality mineral oil to which an oxidation inhibi- 
tor is added. The second curve shows the results. After 
135 days of operation the neutralization number of the 


oil did not go over 0.15. 

Deposits, corrosion and acidity caused by oil oxida- 
tion have been reduced in service tests on all types of 
equipment. A Standard Oil Lubrication Engineer will 
be glad to give you further information on Improved 
STANOIL and suggest installations in your plant where 
this oil can save machine down-time, oil replacements 
and wear. Write Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois, for the 
Engineer nearest you. 
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Headquarters forthe 


DROP FORGED STEEL 
VALVES, FITTINGS & FLANGES 


V OGT provides one convenient, economical 


source of supply with the most comprehensive 
line of drop forged steel piping materials any- 
where available to industry. Here will be found 
everything needed for the safe and efficient 
control of oil, steam, water, air, gas, and am- 
monia at high or low pressures and temperatures. 

More drop forged steel Valves, Fittings 
and Flanges are made by Vogt, and deservedly 
so, because Vogt makes them better! 


HENRY VOGT MACHINE CO. 


INCORPORATED 


Louisville 10, Ky. 


Branch Offices: NEW YORK e PHILADELPHIA 
CLEVELAND e CHICAGO e DALLAS 


DROP FORGED STEEL VALVES, 
FITTINGS ano FLANGES” 
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AIR EXPRESS is like 


get it by Air Express. 


right next door. 


throughout the nation. 


GET IT QUICK 


a warehouse on wings! 


Whatever you need to keep your business rolling — 
you've got it in just a matter of hours when you 


Yes, delivery speed by air is so fast, it’s the 
next best thing to having your supplier’s warehouse 


Rates are drastically down from prewar days — 
a new economy that makes this service a greater 
money-maker than ever for thousands of firms 


Specify Air Express-a Good Business Buy 


Shipments go everywhere at the speed of flight 
between principal U. S. towns and cities, with cost 
including special pick-up and delivery. Same-day 
delivery between many airport towns and cities. 
Fastest air-rail service to and from 23,000 off- 
airline communities in the United States. Service 
direct by air to and from scores of foreign countries 
in the world’s best planes, giving the world’s best 
service, 
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RATES CUT 22% SINCE 1943 (U.S. A.) 


| 2 tes. | 5 tbs. | 25 tbe. | 40 tbs. 
149 | $1.00 | $1.00| $1.00| $1.23] 3.07 
39 | 1.02] 1.18] 230| oat 
549 107 1.42 384 6.14 15.35¢ 
| 1.17| 1.98| 7.68] 1228] 
2349 | 1.45| 353| 1745| 2824] 70616 
1.47] 3.68] 18.42| 29.47) 73.68¢ 


INTERNATIONAL RATES ALSO REDUCED 


GETS THERE FIRST 


Write Today for the Time and Rate Schedule 
on Air Express. It contains illuminating facts 
to help you solve many a shipping problem. 
Air Express Division, Railway Express Agency, 
230 Park Avenue, New York 17, N.Y. Or ask 
for it at any Airline or Railway Express office. 


7 Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 


equipment requirements. Filler cap and ad- 
justing aperture are located directly above 
regulator valve. As Lube works only with 
air-operated equipment, device is fully auto- 
matic, permitting only correct amount of oil 
to mix with working air. 

Its output is 75 millivolts and internal 
resistance less than 1 ohm. It may be con- 
nected directly to standard indicating instru- 
ments that are rugged, inexpensive and port- 
able. Several pickups may be connected 
together in parallel. Dept P, CCA Prod- 
ucts Engineering, Box 671, Glendale, 
Calif. 


Air Hose 


MANUFACTURED IN light-, medium- and heavy- 
duty types providing a wide range of adapt- 
ability to various jobs, air hose is said to 
have unusual strength and flexibility. Hose 
is an outgrowth of the wartime process used 
in making bullet-sealing fuel hose for air- 
planes. According to the company, the hose 
is manufactured under an exclusive method 
of bonding cover, carcass: and tube together. 
Dept P, Goodyear Tire & Rubber Co, 
1144 E Market, Akron, O. 


Surface Pyrometer 


CONSTRUCTED IN A SHOCK, moisture and dust- 
proofed shielded steel housing, Pyro surface 
pyrometer is immune to external magnetic 
influences. Large 434-in.-dia indicator with 
a 4-in. direct-reading scale provides ease in 
reading temperatures quickly and accurately. 
An internal automatic cold-end junction com- 
pensator is standard equipment with this 
instrument. 

A choice of eight different thermocouples 
and two extension arms, all instantly inter- 
changeable without adjustment or recalibra- 
tion, together with a selection of five differ- 
ent temperature ranges from 0 to 300 F and 
0 to 1200 F, makes this instrument ideally 
suited for any metallic or nonmetallic sur- 
face temperature problem. Dept P, Pyrom- 
eter Instrument Co, 103 Lafayette St, 
New York 13, N. Y. 


ADJUSTABLE TO BLADES 4 to 11% in., band 
saw guide and metal safety guard are adapted 
to metal and plastics, as well as wood. Side 
guide wheels are mounted in a staggered 
position to eliminate binding and a grooved 
back wheel holds saw in position. Positive 
adjustment of mounting arm on supporting 
bracket is by a set screw that exerts pres- 
sure against a 90-deg pin that in turn presses 
against adjusting screw. This eliminates any 
tendency to loosen or creep. 

A special 10-in. socket wrench is provided 
for the set screw and adjusting screw to move 
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OPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 


Importance of Protective Film 
in Extending Condenser Tube Life 


The character of the corrosion film which 
forms on condenser tubes during serv- 
ice is influenced primarily by the nature of 
the circulating water and the chemical 
composition of the alloy or metal from 
which the tubes are made. In general, cor- 
rosion films which form on brass are more 
easily removed than those formed on modi- 
fied brasses, aluminum bronzes and copper- 
nickel alloys. The rate of film removal de- 
pends upon the temperature, velocity (ex- 
tent of agitation), and of course the specific 
properties of the corrosive medium. Hence 
the nature and distribution of the corrosive 
film—whether it is continuous and imper- 
meable, or permeable, with physical and 
chemical properties markedly different 
from the metal being corroded—has a tre- 
mendous influence on the rate of corrosion. 


Two Types of Corrosion Films 


Let us consider the corrosion films which 
form as belonging to two different classes— 
the invisible (frequently protective) and 
the visible (frequently non-protective). In 
between these two extremes are corrosion 
films which have varying degrees of pro- 
tective values. 


It has been observed repeatedly that the 
visible films, which are insoluble in the cor- 
roding medium, usually have the following 
characteristics: They are permeable to 
water (they permit the passage of a fluid 
through them). They are sufficiently dense 
to impede the flow of fresh corrosive solu- 
tion to the metal surface (this may also 
slow up the rate of corrosion). They may be 
non-uniform or discontinuous, thus per- 
mitting the corrosive solution to come in 
contact with metal in certain areas and 
partially screen the metal in others. The 
corrosion may be increased in certain 
screened areas (under or around) by the 
formation of concentration cells. The metal 
under the thicker portions of partially per- 
meable film usually becomes pitted (anodic 
area) or attacked by localized corrosion. 
The exposed metal or those areas covered 
with thinner films are only slightly cor- 
roded (cathodic area). The continuous ac- 
cumulation of corrosion products of the 
same type helps to produce deeper pits or 
to enlarge the area being corroded. 

The properties of visible corrosion films 
aid in the formation of the concentration 
cell (metal ion and oxygen) types of cor- 
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rosion. The concentration cell begins to 
operate when the corroding substance is 
present in different concentrations at ad- 
jacent areas on the metal surface. 


Foreign Matter 
Accelerates Corrosion 


The nature and distribution of sand and 
slime from various growths, weeds, leaves, 
silt, ashes, sheels, ruts, etc., are also very 
important contributors to cell types of cor- 
rosion. When foreign materials of this na- 
ture contribute towards localizing corro- 
sion, the resulting attack is commonly 
called ‘‘deposit attack.” 


It is known by power plant engineers 
that the removal of such debris by periodic 
cleaning using rubber plugs, bristly brushes 
or high pressure water or air applied at the 
exit end definitely prolongs the life of con- 
denser tubes. The water box should be 
cleaned regularly and the paint should be 
kept intact. Of course, the intake tunnel 
should be kept clean and if necessary the 
channel should be dredged. If troubled 
with marine growth and slime, chlorina- 
tion may be used. In all instances the metal 
is corroded (anodic area is pitted or de- 
zincified) where the oxygen concentration 
is least, viz., where the corrosion film is 
thickest or under deposits of foreign ma- 
terial which may eventually become part 
of the corrosion scale. Where a thin deposit 
covers the metal (cathodic area) and there- 
fore the oxygen concentration is the highest, 
the least amount of corrosion occurs. 


7500 Square Foot Surface Condenser, 
courtesy Allis-Chalmers Manufacturing Company 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, 


BRIDGEPORT 2, CONN. 


Superior Corrosion Resisting 
Alloys Available 


In such alloys as Cuzinal (aluminum brass), 
Duronze IV (aluminum bronze) and 70-30 
copper-nickel, exposed to clean ocean 
water, the corrosion films are compara- 
tively thin and of a more protective 
nature. Such films adhere more firmly to 
the parent metal and are more readily 
healed when bruised. Consequently the 
chance of localized corrosion (pitting) 
is reduced. 


Besides reducing corrosion, the thinner 
corrosion films also possess better heat 
transfer characteristics than the thicker 
corrosion films and scales. This results in 
greater efficiency. 


It follows therefore that there is a rela- 
tionship between the character of the film 
and condenser tube life. Since the charac- 
ter of this film varies with the alloy and 
the corrosive environment it behooves 
every power engineer to seriously consider 
the superior qualifications of the more 
modern condenser tube alloys. 


Preventive Measures 
Should Be Taken 


Numerous devices have been designed, 
built and put into practical use to remove 
debris, entrained gases, and other sub- 
stances from corrosive waters. The simplest 
device is the stationary screen which is 
quite effective within its limits. The rotat- 
ing screen is widely used and is generally 
more satisfactory than the stationary screen 
since the debris, fish, sea weed, etc., are 
continuously being removed automatically. 


The use of a wide generous tank with 
ample baffles is of proven effectiveness 
in removing debris and entrained gases. 
This is accomplished by using a tank which 
is considerably wider than the incoming 
stream of water. This slows down the flow 
sufficiently to allow the foreign matter to 
settle out from the water and the gases to 
rise and escape. The use of such tanks ma- 
terially aids in increasing condenser tube 
life. It follows that condenser maintenance 
is appreciably reduced since less debris gets 
into the water box and the tubes themselves. 


Field Tests Strongly Recommended 


Many power engineers are looking into 
the possibilities of these alloys through the 
installation of test lots under actual serv- 
ice conditions or as field tests so that they 
will have available pertinent information 
as to the best alloys for their particular 
requirements or operating conditions. Here 
our Technical Service Department can be 
very helpful in working with power en- 
gineers in the selection of the alloy which 
will be most practical. If you do not have 
a copy of our Condenser Tube Manual, 
write for it today. 
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Midget “Megger’* INSULATION TESTER 


Making important check tests of insulation resistance is a one-man job 
with any type of “Megger” Insulation Tester. For example, the illustra- 
tion shows our Midget type being used for a periodic test on one of a 
group of fire-pump motors. After making connections, the operator 
merely turns the crank of the hand generator—and reads resistance 
directly on the scale. It is done as simply and quickly as the telling. 

The Midget “Megger” Tester is ideal for maintenance and trouble- 
shooting because of its light weight, small size and ready portability. 
The hand-cranked generator makes it independent of batteries or external 
power supply—it is instantly ready for testing insulation resistance of 
almost any type of electrical equipment. Reads up to 50 megohms and 
delivers 500 volts d-c. Supplied also in ratings of 10 megohms, 100 volts 
and 20 megohms, 250 volts. 

For periodic maintenance tests or where trouble has occurred the 
Midget “Megger” Tester has won wide favor with the men who use it. 
Its low cost has been attractive. For complete description write for 
Bulletin 1785- P. 


* By special arrangement with the British makers of ““Megger” instruments our 
American-made models carry the U. S. Registered Trade-mark “MEGGER”. 


JAMES BIDDLE 


156 (494b) 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 


grooved wheel in and out for various width 
saws. While saw is running, minor adjust- 


Two other models of the same design are 


ments may be made with a No. 4 wrench. 


available for the smaller-sized saws. Dept 
P, Boyer-Campbell Co, 6540 St. Antoine 
St, Detroit 2, Mich. 


Control Cabinets 


INSULATED VARIABLE TEMPERATURE and hu- 
midity cabinets are for simulation and con- 
trol of different atmospheric conditions. 
Units duplicate accurately, according to 
maker, any desired combination of tem- 
perature, humidity and air circulation. 

A simple setting of controls brings cabinet 
to a new equilibrium within 10 to 15 min. 
Cabinets are in laboratory and production 
sizes. Glass doors permit inspection of con- 
tents. Dept P, Tenney Engineering, Inc, 
26 Ave B, Newark 5, N. J. 


Air-Control Valve 


PURPOSE OF SPEED-CONTROL VALVE is to pro- 
vide full range of selectivity in the volume 
of air, thereby giving split-second control 
of piston speed of pneumatic equipment on 
which it is used. Air flow from cylinder to 
operating valve is said to be regulated with 
precision, in either small or large volume, 
changes taking place with smooth progres- 
sion. There are only two moving parts—stem 
and poppet—with stem shaped to form a 
venturi for passage of air in small volume. 
Dept P, Ross Operating Valve Co, 6477 
Epworth Blvd, Detroit 10, Mich. 


Threading Tools 


New LINE of standard carbide-tipped thread- 
ing tools, Style T-15, has been added to 
stock. Tools are 60-deg V-nose design. Tips 
are of Carboloy, Grade 78-B, a tough and 
wear-resistant grade of carbide, particularly 
suitable for long-run threading of steel 
parts. 

Shank sizes include %- and 3%-in.- 
sq styles. Shank lengths run from 24% to 
44% in. Primary clearance at nose of tool 
is 3 deg, with a secondary clearance of 6 
deg. This design provides free cutting while 
insuring ample support for nose of tool tip. 
Two smaller sizes of threading tools are 
packaged in standard lots of twelve each; 
the two larger sizes in packages of six tools 
each. Dept P, Carboloy Co, Detroit, 
Mich. 


Cutting Electrodes 


By appinc a tank of bottled oxygen, Ellpro 
cutting electrodes can serve with any port- 
able electric-welding set. Upon opening the 
valve to start the oxygen jet and touching 
the electrode tip to the work with a slight 
wiping action, an arc is established that in- 
stantly starts cutting. There is no need for 
preheating. Electrode is held in starting 
position only long enough to heat and pierce 
the metal; then the electrode is moved in 
direction of desired cut. 

The electrodes are for fast, safe cutting 
under water, as oxygen is not explosive. They 
are used successfully on either ac or de with 


any standard welding generator or trans- 
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lating cement, keeps metal sur- 
faces free from corrosion. No 
rust can form—even when 


the cement is allowed to 
dry out slowly on cold equipment. 

The basis of B-H No. 1 Cement is 
nodulated black Rockwool. Although 
applied with water, the nodules remain 
unchanged — insuring full insulating 
efficiency. This cement withstands 
temperatures up to 1800° F. under the 
most humid conditions. 

It can be stocked without breakage or 
loss, is easily applied even by an unskilled 
laborer, and is fully reclaimable when used at 
temperatures not exceeding 1200° F. 

In every way B-H No. 1 Insulating Cement is ideal for main- 
tenance work, especially for valves, fittings and irregular surfaces, 
large or small, and as a finish over blanket and block insulations. 

The coupon below will bring you full information and a 
practical sample of B-H No. 1 Cement. 


Baldwin-Hill 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 


Baldwin-Hill Co., 602 Breunig Ave.. Trenton 2, N. J. 
Send information on products checked below: 


0 Free sample of B-H No. 1 Cement [_] Mono-Block—the one-block insula- 
[_] No. 100 Pipe Covering—effective tion for all temperatures up to 1700° F. 
up to 1200°F. (for long runs over- [ | Black Rockwool Blankets (felted 
head, underground, Diesel exhausts) between various types of metal fabrics) 


position 
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former. All are 14 in. long and covered with 
an adhesive pulp base to provide a clean 
burn-off rate. Cutting rates range from 35 in. 
per min, through '-in. plate, to 20 in., 
through 1-in. plate, with corresponding elec- 
trode burn-off rates of 1% and 1% in. Dept 
P, Ellwood Products Corp., Ellwood 
City, Pennsylvania. 


Safety Valve 


MR-2 Sarety THERMOVALVE is a safety de- 
vice for gas-control applications. Unit han- 
dles manufactured, natural or LP gases and 
is designed for such service as space and 
unit heaters, central and floor furnaces, water 
and range heaters and steam boilers. Device 
has a sealed electromagnetic assembly, heavy- 
duty Ys-in.-round thermocouple, flexible 
armored cable leads and a visual valve posi- 
tion indicator. 

Necessary valve operating current is sup- 
plied by heat of pilot flame applied to ther- 
mocouple element. Flame failure automat- 
ically closes valve. Pushbutton reopens it. 
Dept P, General Controls, 801 Allen 
Ave, Glendale 1, Calif. 


Idling Device 


To SAVE GASOLINE and prolong engine life, 
Hobart FW-1400 mercury idling device auto- 
matically shuts down gasoline engine to 
idling speed 12 to 15 sec after operator has 
stopped welding. To bring engine to normal 
welding speed, operator merely strokes the 
arc. Idling device and governor are linked 
with throttle in such a way that throttle can 
be closed without having to resist governor 
action. When welding, governor controls en- 
gine speed without any interference from 
idling device. It can be made inoperative by 
opening an off-and-on toggle switch without 
affecting welder or gasoline-engine operating 
characteristics. Dept P, Hobart Bros Co, 
Troy, O. 


Silver Brazing Flux 


Nu-Braze Wonperriux No. 4, a silver braz- 
ing flux, melts and forms a protective coating 
over surfaces at 480 F, well below oxidation 
temperatures of most metals. This material 
has a pH of 5 to 6; it can be painted on 
parts and allowed to remain for long periods 
without producing corrosion. It contains no 
free chlorides and does not release objection- 
able volumes of noxious fumes. 

At 800 F this material is said to be water 
thin, capable of flowing through clearances 
as close as 0.001 in. After melding it hardens 
to an extremely brittle glass-like scale that 
can be removed easily with either hot or cold 
water, or jarred off. Dept P, Sherman & 
Co, 197 Canal St, New York, N. Y. 


Protective Coating 


Cotow is a new protective coating, highly 
resistant to acids, alkalies, chlorides, oils, 
brine, oxygen, gasoline and alcohol solu- 
tions. This is a recently developed formula 
based on synthetic resin, a thermoplastic, in 
which its low water and inert properties 
inhibit corrosion. Application of Cotoid re- 
sults in a tough, hard, elastic finish, which 
after air- or forced-drying, is tasteless and 
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FASTER... MORE EFFICIENT... MORE ECONOMICAL 


FOR EVERY 


HYPRESSURE JENNY STEAM CLEANING is the fastest, 
most thorough, most economical method known for 
cutting and flushing oil, grease, and dirt, from any surface. 
Cleaning is accomplished by a highly atomized mixture 
of steam, hot water and cleaning compound applied 
under pressure through the ADJUSTA-BLAST-GUN, a 
light, compact unit which gives the operator instant 
choice of the right type and the right amount of spray or 
water for any cleaning requirement. One man, using 
HYPRESSURE JENNY, can do more cleaning in an hour 
than 8 men can accomplish in the same time by out- 
moded hand cleaning methods. 


JENNY has many uses and is a time and money saver 
in any plant or factory. For instance, JINNY STEAM 


Hypressure Jenny Division 


STEAM CLEANER 


With The 


INDUSTRIAL CLEANING JOB 


CLEANING of machinery before repairs, cuts “down 

time” practically in half by saving up to 40% of me- 

chanics’ time usually lost wiping oil and grease from 

tools and equipment. JENNY also keeps mill and factory 

floors clean for safe, rapid plant traffic . . . provides 

better light by cleaning windows, walls, and skylights 
. lessens fire hazards. 


Hundreds of manufacturing plants have adopted HY- 
PRESSURE JENNY as the fastest, most efficient, and 
most economical method of doing all their cleaning 
jobs. There is a JENNY model to suit your needs, too. 
Why not let us send you detailed information and new 
low prices on JENNY STEAM CLEANERS and JENNY 
Cleaning Compounds? 


HOMESTEAD VALVE ‘MFG. co. 


CORAOPOLIS, PENNA. 
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HENSZEY 
FLOW 


This accurate instrument goes into action as soon as the first 
fluid starts to pass through. It registers any rate of flow from 
zero to 100 per cent — instantly and accurately — as it occurs. 
If your manufacturing process demands an accurate check on 
the rate of flow of liquids such as boiler feed water, conden- 
sate, gasoline, light oils, free-running chemicals etc. — plan 


now to investigate the Henszey Flow Indicator. 
Send for special bulletin FI-1. 


HENSZEY COMPANY, Dept. D-7, Watertown, Wis. 


There are only three moving ‘\ 


parts in the Henszey Flow In- 


‘ 
SPER MIN, 


er Shaft and the Plunger. And c—- — 
that means longer wear, con- 


tinued service, and constant 
accuracy. 2. LEVER SHAFT ll 
The liquid enters the indica- 3, pruncer 
tor below the plunger, forcing 


dicator—the Pointer, the Lev- \E 2EVFLOW 
1. POINTER 


the plunger upward. Slots in fy 
the side of the plunger allow a 
the liquid to pass. Increased g 
flow will increase the lift, ex- Z 
posing a greater area of the CHL 


slots, so that the lift of the pean Ee 
plunger is in direct proportion > 

to the rate of flow of the liquid. it 
The graduations onthe dial 
are uniformly spaced from 
one end to another and read RNS 
direct — without constants. “ 
The entire instrument can be 
installed right in the pipe line. SY 


ith ai 


FLOW INDICATORS 


Continuous Blowdown ¢ Distillation Systems ¢ Heat Exchangers 
Feed Water Meters © Boiler Feed Regulators * Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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odorless. It has been found practicable for 
protecting walls, wood- or steel-structural 
work. It is suitable for coating inside and 
outside surfaces of concrete, steel or wooden 
tanks. It serves with a wide range of acids, 
gasoline, sour crudes and lye solutions. 

Cotoid withstands a maximum temperature 
in air or vapor of 220 F. Maximum sub- 
merged temperatures approach 150 F. It is 
claimed not to crack under temperatures as 
low as 20 F below zero. 

Application by spraying is recommended. 
Apply by dipping, flowing or roller coating. 
A specially prepared Cotoid for baking-on 
process is available. Cotoid comes in 1.-, 5- 
and 10-gal cans and in 55-gal drums. Dept 
P, Lithgow Corp 333 W 40th Pl, Chi- 
cago 9, Ill. 


Tube Fittings 


Known as Grip Tusk, fitting incorporates a 
heat-treated sleeve the rear end of which is 
slotted to form spring fingers. Tightening of 
nut forces forward end of sleeve against tube 
flare, sealing the fitting. Further slight 
tightening of nut contracts segmental fingers 
of sleeve around tube, thus gripping tube 
uniformly. It is claimed that the heat-treated 
sleeve and flare seal joint withstand pres- 
sures in excess of tube ratings; also that 
tube does not expand at the flare nor the 
sleeve expand in tightening, thus avoiding 
jamming of sleeve within nut. Tube fittings, 
in \4- to 2-in. tube sizes, may be reused 
repeatedly. Nut slides around short tube 
turns, which allows fittings to be applied in 
close quarters. Dept P, Flodar Corp, 331 
Frankfort Ave, Cleveland 11, O. 


Paint-Brush Cleaner 


WITH COMPACT ELECTRIC TOOL, it is possible 
to use the same brush and change from red 
to white paint in less than 90 sec, according 
to maker. Easily operated tool also drills 
small holes, mixes paints and cleans stippler 
covers. It has a rustproof finish; is operated 
on ac or de current. Dept P, Nashaway 


Co, Chicago, Ill. 


Bottle Oiler 


AUTOMATIC VIBRATING-ROD bottle oiler is re- 
filled without removal from its installation 
and is furnished in an unbreakable construc- 
tion in a wide size range. Oiler serves on 
plain sleeve bearings, line-shaft bearings, 
jack shafts, spindles where light- or medium- 
bodied oils are satisfactory. It is especially 
suitable for dusty surroundings. 

Oil is fed from an airtight reservoir 
through an oilport to a feed rod, which slides 
freely in a closely fitted hole in base and 
rides lightly on journal. A slight vibration 
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You need the 
LLPA 


GASKET CUTTER 
Now! 


OUTSTANDING IN HIGH EFFICIENCY 


This remarkable tool replaces slow, laborious methods 
of cutting gaskets with a simple, foolproof mechanical 
method of cutting which can be operated by anyone in 
the plant. It will pay for itself in the first few gaskets cut 
and effect savings every time it is used. The sooner you 
use it the quicker you'll save. 


CUTS CLEAN GASKETS FROM 1" TO 36" 
IN A JIFFY ... FROM ANY MATERIAL. 


Whatever the gasket material . . . compressed asbestos 
sheet ... rubber... duck... canvas...cork... 
felt . . . cardboard, etc., the “ALLPAX” cuts gaskets faster, 
cleaner and more accurately than is possible by any old 
fashioned hand method. Furthermore, it will cut gaskets 
from 1" to 36” in diameter with any width flange. 


quickly and easily! 


30-DAY FREE TRIAL OFFER 
USE COUPON FOR CONVENIENCE IN PLACING 


Here's the Inexpensive Tool 
for cutting your gaskets 


Complete 
for only 


SAVES MATERIAL, TIME AND LABOR. 


In actual, every day service, the "ALLPAX” has shown 
savings of 25% in material plus a tremendous saving in 
time and labor. 


MADE IN U.S.A. BY A PACKING MANU- 
FACTURER FOR PACKING USERS. 


Because ALLPAX knows the problems that confront pack- 
ing users, our engineers were well qualified to develop a 
Gasket Cutter that would meet all requirements in a way 
that would be an outstanding improvement over old 
methods. Reports from hundreds of users as well as 
wider and wider recognition and acceptance everywhere 
confirm all claims made by us that the “ALLPAX is one 
of the most remarkable tools ever invented” ... and 
can be used with outstanding advantage wherever pack- 
ing is cut for application. 


COMPLETE . .. READY TO USE 


The ALLPAX GASKET CUTTER is furnished complete 
with six (6) double-edge cutting blades and one (1) 18” 
varnished wood cutting board . . . all packed in a con- 
venient, durable hardwood case with hinged cover... 
everything needed and ready for any job of gasket cut- 
ting. Price $19.50 for the complete equipment, f.o.b. 
Mamaroneck, N. Y. ORDER NOW! 


Mamaroneck, N. Y. 


Atlas Asbestos Co., Ltd., 110 McGill St., Montreal, Canada 


ALLPAX PACKING CO., Sole Distributors for Canada: ) 


Kindly send further information on the “Allpax Gasket Cutter” 
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ALS 


A SIMPLE, EASY-TO-HANDLE, 
MODERATELY PRICED, 


ORIFICE UNION. 
Ideal for flow control of Steam, 
Oil, Ammonia, Water, Gas and 
Air. Also for metering and mea- 
suring. 600 lbs. S. W. P. or 2000 
Ibs. C. W. P. The ORIFICE 
plate is furnished in cold rolled 
18-8 stainless steel. ORIFICE 
plate and gaskets are set in a 
groove of solid steel to safeguard 
against blowing of gaskets and 
resultant trouble. The ORI- 
FICE union has extra heavy 
ends and nut with the nut 
threads permanently lubricated. 


\ ORIGINATORS AND 


PIONEERS © 
 EORGED STEEL UNIONS 


“SINCE 1912 


FORGED STEEL UNIONS 


SIZES 4%" TO 3” 


AMERICA'S 
MOST UNIVERSALLY 
USED UNION 
PETRO unions have in- 
tegral steel to steel! seats. 
Made to A. A. R. design. 
600 Ibs. S. W. P.-2000 lbs. 
C. W. P. Extra heavy ends 
and nut with nut threads 
that are permanently lub- 
ricated. The seats are ma- 

chined and cold rolled. 


A PARTIAL LIST OF 
PROVEN SERVICES 


Pressures from a vacuum 
to 3000 lbs.: Temperatures 
from 100° below zero F. to 
1000° above zero F.: On 
Steam, Gas, Air, Oil, Gaso- 
line, Ammonia, Chemicals, 
and any service in which 
Steel or Wrought Iron Pipe 
is Used. 


WRITE FOR PAMPHLET AM-67 * ORDER BY TRADE NAME FROM YOUR JOBBER 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET + 
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is caused by the directional drag of rotating 
shaft on feed rod, resulting in a pumping 
action. As bearing becomes warm, heat is 
conducted through rod to reserve oil, causing 
air in reservoir to expand. Pumping and 
thermal action forces oil to creep slowly 
down feed rod to bearing. Since feed rod is 
lubricated where it rides the shaft, there is 
no wear on shaft. When shaft is not in 
motion, vibration of feed rod ceases, bearing 
cools down and flow of oil stops. Dept P, 
Oil-Rite Corp, 3478 S 13th St, Mil- 
waukee 7, Wis. 


Manhole Cover 


SIMPLE BUT ADEQUATE SUPPORT DEVICE, with 
Lenape standard, elliptical manway covers, 
permits such covers to be manipulated and 
withdrawn through the opening and swung 
aside on extension of the vessel. These man- 
way covers are in standard sizes for 10x15 
to 18x24 in. and serve where manways are 
required for frequent access. They can be 
made in carbon and stainless steel. Dept. 
P, Lenape Hydraulic Pressing & Forg- 
ing Co, PO Box 21, West Chester, Pa. 


Impact Wrench 


THOR PNEUMATIC IMPACT WRENCH drives and 
removes nuts, bolts and cap screws up to 
%%-in. thread size. It introduces a new 
theory of impact mechanism to provide the 
tool’s full striking power longer on steady 
production, assembly or maintenance. Rota- 
tively striking impact jaws, set at a wide 
radius from spindle center to reduce stress, 
and a short, rigid spindle shank, which 
delivers the blow close to the work, are the 
principles in the new Thor impact mechan- 
ism. Elimination of fastenings in the mech- 
anism and compact, streamlined design of 
housings reduce weight to 334 lb and length 
of tool to 5% in. for comfortable one-hand 
operation, according to maker, with greatly 
reduced torque reaction. 

The %-in. wrench is the forerunner of a 
completely new line of Thor impact tools, 
which will also be available soon in capaci- 
ties of 4, 54, %4 and 144 in. Dept P, In- 
dependent Pneumatic Tool Co, Chicago, 
Til. 


Plaster-Wall Seal 


Piaster Grip, a dual-purpose liquid, for 
priming and sealing plaster walls in one 
quick operation, can be applied when walls 
are still wet and, according to maker, be- 
cause of its high alkali resistance there is 
no danger of discoloration from “lime-burns” 
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Lively 
COOL-RUNNING 


War-time Shortage Produced 
for TEXROPE V-BELTS 


| p> of natural rubber forced the development of synthetic rubbers. 
And out of this intensive war-time research came a rubber compound 
that has made today’s TEXROPE “‘Super-7” V-Belts the BEST in 20 
years of V-Belt experience! 

This war-proved Buna-S develops 75% less internal heat. It’s tough, 
durable, resilient. It cushions, insulates and protects the load-carrying 
cord structure — adds to the service life of the belt. 


Heat-Resisting Super-7 

Stands temperatures up to 180°, The 
TEXROPE V-Belt for most drives, 
Oil-Resisting Super-7 

Neoprene cover protects core against 
moderately oily or greasy conditions, 
Oil-Proof Super-7 

Made of Neoprene throughout. Use 
it when the belt must swim in oil. 
Static-Resisting Super-7 
Recommended where explosion haz- 


ard exists. Static-conducting element 
throughout cover won't wear off. 


HEADQUARTERS FOR V-BELT DRIVES 


Super-7 Steel 
Your nearest Allis-Chalmers office or dealer offers a COMPLETE line of WwW Twin steel cables, to pull extremely 
V-Belt equipment — not only the famous Super-7 belts, but also heavy loads with minimum stretch. 
TEXSTEEL, TEXDRIVE and “MAGIC-GRIP” sheaves, VARI-PITCH — your 
Chalmers district office or dealer. 
sheaves, SPEED CHANGERS, engineering service. Supply a// your needs “i 
from one reliable source. ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
A 2086 and B, F. Goodrich—and are sold exclusively by A-C. 


CHALMERS 


One of the Big 3 in Electric P Equi t— F LU 
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DEPT. P-76 6 E. 45th St. 


Trustworthy Water Jacket Cooling 
for Industrial Power Equipment 


Ample cooling capacity, with freedom from the main- 
tenance troubles of open-system water cooling, supports 
higher production. 


The NIAGARA AERO HEAT EXCHANGER pro- 
vides a closed system of re-circulated, clean jacket water 
at a controlled temperature. Operating your diesel or gas 
engines or other machinery at the correct temperature 
assures you of full-rated power, and freedom from fre- 
quent shut-down and mechanical trouble. 

Using the NIAGARA AERO HEAT EXCHANGER 
also provides operating economies that quickly pay for 
the equipment. The heat is removed by air and the high 
cost of cooling water is eliminated. 


Write for Bulletin 96 for complete information. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


Field Engineering Offices in Principal Cities 


HEATING DRYING 
INDUSTRIAL COOLING 


NIA 


(495c) ’ 


NEW YORK 17, N.Y. 


and no flashing. Plaster walls covered with 
only one coat of Plaster Grip are claimed 
to be sealed so effectively that a single coat 
of gloss paint applied over this priming 
holds its luster and color. Plaster Grip has 
no objectionable odor, can be used over old 
paint, and is quick drying. One gal covers 
about 800 to 1000 sq ft of new plaster. 
Dept P, Gillespie Varnish Co, Dey & 
Howell St, Jersey City, N. J. 


Series A coup.ine has been designed for a 
much larger maximum bore to permit use 
of smaller-sized couplings than would ordi- 
narily be required. It retains all exclusive 
construction refinements that have been 
basic in Waldron couplings: all steel, made 
to close manufacturing tolerances, dustproof, 
oil tight, identical externally geared hubs 
that key to shafts, inclosed by one-piece 
male and female sleeves that function as a 
single rigid unit. Series A coupling com- 
pensates for misalignment without adding 
stress to shaft or bearings. 

Coupling is made in standard, heavy duty, 
marine, mill motor, floating shaft, jordan, 
shear pin, oil collector and cut-out styles. 
Dept P, Coupling Div, John Waldron 
Corp, New Brunswick, N. J. 


Variable-Pitch Fan 


FRONT-OPERATING ADAPTER DESIGN of ther- 
mal power element in Evans Thermo-Control 
fan has been released. This new model has 
been engineered to simplify installation of 
the Thermo-Control fan in existing engine 
mounts when necessary clearances are avail- 
able. To install the new model, remove old 
fan from fan hub and remount Thermo- 
Control fan with correct mounting flange to 
fit hub. 

Fan is variable-pitch self-adjusting design 
operated by a built-in thermal power ele- 
ment. Adjusting itself to changes in engine 
and ambient temperature, fan maintains 
near constant engine-operating temperature, 
increasing hp output, nearly all formation 
of sludge deposits in engine and lubricating 
oil. Fan is made in 4-, 6- and 8-blade models. 
Dept P, Thermo-Aire Div, Evans Prod- 


ucts Co, 15310 Fullerton Ave, Detroit 
27, Mich. 


Gun-Loading System 


GUN-LOADER FITTING, mounted on head of 
hand gun, permits grease to flow into 
grease reservoir of gun in same manner 
that it flows into a bearing through a lubri- 
cation fitting in normal lubrication. A 
loader valve mounted on a bucket pump 
or loader pump, functioning like a coupler 
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Te CrampShipbuilding Com- 


phians, had more to do with the 
building of America’s maritime 
and naval strength up to the 
middle thirties than probably any 
other yard in the country. Then 
with little marine activity it was 
shut down for 13 years, but at the 
start of World War Il it went back 
into service. The Cramp Shipbuild- 
ing Company since then has turned 
in a fine record of performance, 
and is still going strong. 

In the boiler room, the 30-year 
old boilers, put back into service 
after their 13-year lay-off, are 
being operated at 250% of rating. 
Among the factors given credit 
for their excellent performance 
is a Cochrane 12,000 gph (5,000 
gph raw water, 7,000 gph con- 
densate) Hot Process Softener 
installed in 1941. Since its instal- 
lation, though the boilers have 
delivered 1,500,000,000 Ibs. of 
steam, it has not been necessary 
to turbine the boiler tubes, there 
have been no tube failures and 
the only attention necessary has 
been to wash the boilers out with 
a hose once a year. 

Such performance is typical of 
the CochraneHot Process Softener. 
If you are interested in water con- 
ditioning of boiler feed or other 
industrial water supply, write for 
literature or other data. 


COCHRANE CORPORATION 3106 North Street 
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WESTONS 


are easy to read accurately 
even in difficult locations 


Not only are WESTON thermometers inberently 
accurate over the entire scale, but their gauge-type 


‘dials with bold figures and divisions can be read 


easily .. : without error or guesswork . .". even in 
dim light or when mounted in difficult-to-get-at 


locations. 


Their all-metal construction, too, enables them to 


maintain their dependable accuracy over long 


’ periods, despite vibration or subjection to tempo-: 


rary over temperatures. There are no vital parts to 
‘break or leak, nothing under pressure. 


WESTON thermometers are available in types, 


_ sizes and stem lengths for equipment mounting, as 


‘ well as for all industrial and processing POY: 


ments. Ask for Bulletin. 
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a Electrical Instrument Corporation, 679 Frelinghuysen Ave., Newark 5, Nad. 
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when applied to a fitting, is the companion 
item to the loader fitting on the hand gun. 

While several hand guns, both push and 
lever designs, as well as loader pumps of 
25-, 35-, 100- and 400-lb capacity, all 
equipped with special fittings and facilities 
required by new gun-loading system, are 
announced as ready, users of guns and 
bucket pumps already in field can convert 
their equipment to new system. Loader 
valve No. G-306740 may be installed in 
either lever or push guns simply by drilling 
and tapping %-in. pipe thread. A loader 
kit, No. G-306910, containing all necessary 
parts to convert any bucket pump into a 
loader, and including one loader fitting for 
a hand gun, is also available. A bracket 
to hold gun on side of bucket is also in- 
cluded in this kit. Dept P, Alemite 
Div, Stewart-Warner Corp, 1826 Diver- 
sey Parkway, Chicago, III. 


Pump Booster 


AcceL-O-RatE pump booster makes available 
water supplies for fire fighting and permits 
water drainage from pits or cellars beyond 
reach of standard pumping equipment. Us- 
ing standard fire-pumping equipment or its 
equivalent, pump booster lifts water ver- 
tically 100 ft or more and drafts water for 
distances of 200 to 300 ft from water sources 
impossible to reach because of gulleys, 
ditches, mud or other obstacles. Employing 
the jet-pump principle, this unit has no 
moving parts, weighs but 18 lb, and will 
not become clogged. Dept P, Jet Pump 
Div, Derbyshire Machine & Tool Co, 
5218-W Belfield Ave, Philadelphia 44, 
Pa. 


Gasket Seat Grinders 


ELLIOTT MANUFACTURES electric-driven as 
well as air-driven handhole seat grinders. 
The drives are interchangeable. These 
grinders provide an easy, fast and accurate 
way of refacing handholes of all sizes and 
shapes through a grinding wheel properly 
aligned with gasket seat by four screws 
in an adjusting plate. The electric-driven 
machine incorporates a special high-speed 
110-v universal motor which has a trigger 
handle mounted on it. Switch can be locked 
in the “on” position and released by a quick 
pull of trigger. In the air-driven model, 
Elliott standard 600 series tube-cleaner op- 
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Buffalo Pumps are giving excellent service 
in many plants handling a variety of acids 
and alkalis, as well as clear water. They 
are efficient, they are compact (a con- 


venience in many piping layouts), and 


BUFFALO PUMPS, INC. 


CANADA PUMPS, LTD., KITCHENER, ONT. 


488 BROADWAY 


Compact, Husky and Efficient 


they're husky enough to give continuous 
service for long periods. 

Adequate range of sizes makes selection 
of the right capacity easy. 

Write for Bulletin 955. 


BUFFALO, N. Y. 
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erates with compressed air at 80 to 100 psi. 
Complete outfit for this grinder includes 
one coarse grinding wheel, one fine grinding 
For the Man wheel, and one guide roller for width of 
seat specified; also, a cup wire brush, stud 
adapter, viewing mirror, wrenches, and for 
W M T air-driven machine, air hose and sight-feed 
0 lubricator. Dept P, Lagonda Div, Elliott 
Co, Springfield, O. 
Know About Enamel Finish 
P U M Pp S PorcIFLEX BAKING ENAMEL is said to be un- 
usually durable and fast drying. Finish has 
high resistance to acids, alkalis, oils and 
greases. Applied by spray, roller coating, 


machine or dip, Porciflex is baked at sche- 
dules from one min. at 450 deg for sheet 


If it is your job to see to it that the right pump is used for 


the pumping problem at hand, be sure you have the latest steel to 15 min. at 275 deg for other work. 
information on Viking Rotary Pumps. It is well adapted for infrared baking. It is 

available in clear, black, white and all colors. 
These pumps are self priming; capable of delivering Maker states it will neither crack and flake 


when struck nor peel off under normal con- 


inch; smooth, even flow with no pulsation; operate at slow ae P, H V Walker Co, Eliza- 


against discharge pressures up to 200 pounds per square 


speed for long, dependable life; only two moving “gear 


within a gear" parts assure low cost operation and service. 


lf your problem is pumping fuel oil, lube oil, water, etc., 
send for free bulletin 46SW today. It will help you in 


making the right selection. 


* VIKING PUMP COMPANY 


CEDAR FALLS, IOWA 


SAUERMAN 
SCRAPER SYSTEM 


for 
COAL HANDLING 


A one-man operation that solves your 
ege of storing more coal with less 
abor. 


FLameBuster, a 3-purpose, portable, bronze 
hose nozzle, disperses water in correct drop- 
let sizes and drives at correct velocities to 
to put out oil fires by forming water-carrying 
emulsions at burning-oil surface. It is pri- 
marily for use with water, but equally suc- 
cessful with foam or chemicals to be applied 
as a high- or low-velocity spray and as a 
solid stream. 

A 4- to 10-ft applicator and low-velocity 


You can store and reclaim your coal, and 
utilize to the best advantage all available 
space, more efficiently and more economi- 
cally with a Sauerman Scraper System. 
Piles compactly and safely—with no seg- 
regation of lumps and fines. Minimizes 
dust and dirt. Adjustable range with suit- 
able equipment for large or small con- 
sumers. Initial cost is small—operating 
cost extremely low. 


ne, spray tip, which is interchangeable with the 

‘ Pictwe shows a small Senerman Sauerman Systems have proven profitable, high-velocity spray tip, adapts FlameBuster 
stockpile tn crowded space be- trouble-free investments for hundreds of for application of fine droplet spray at low 

— =k Bi ned r. plants. Your own inquiry will be welcomed. velocities required for extinguishing fires in 

units, but just as important in Welte fer eatel the lighter oils and kerosene using water 

its way. wae oar og. alone. Operator at all times has a choice of 


two forms of water, solid stream and high- 
velocity spray, or solid stream and low- 
velocity spray. 

Water passages through body of Flame- 
(Continued on page 172) 


SAUERMAN BROS., Inc. 


562 S. CLINTON ST., CHICAGO 7, ILLINOIS 
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What Does 


Lost Production Time, Expensive Repairs 


FORGED STEEL FITTINGS 


The greatest cost of a fitting is the loss in production 
time that results when it fails. That is why it is 
sound economics to install Ladish Forged Steel 
Fittings. Their increased dynamic strength and 
ability to withstand repeated shocks, strains and 
stresses are a direct result of advanced forging 
methods and superior metallurgical controls. 


Ladish controlled quality Forged Steel Fittings are 
your assurance of economical trouble-free opera- 
tion... and higher profits! 


Write for your Ladish Forged 
Steel Fittings Catalog, Vol. Il. 


LADISH DROP FORGE 


CUDAHY« WESCON S EN susure 


District Offices: NEW YORK BUFFALO PITTSBURGH CLEVELAND  CHICAGOeST. LOUISeHOUSTON®NEW ORLEANSeLOS ANGELES 


TO MARK PROGRESS 


om 
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One unit solved three 
worries at this plant... 


Raw water at this southern refinery is the troublesome type. Not 
properly treated, it could cause hard, glassy scale, sludge and 
foaming. Reasons for this not-too-happy outlook are silica, hard- 
ness and high alkalinity. So in installing treating equipment, guess- 
work wouldn't do. These were questions for considered answers 
... from INFILCO engineers. 


In this case, as in many others, proper treatment centered 
around effective reactions with selected chemicals in the sedimen- 
tation tank. Dissolved silica, hardness and alkalinity had to be 
reduced to harmless amounts. These objectives were established 
by careful analysis of the raw water, and here are the results. 


Thorough mixing of heated raw water and chemicals begins in 
the mixing compartment of the INFILCO Sedimentation Tank. 
From this turbulent zone, the water flows in a quiet spiral that 
allows time for complete chemical reaction. Reaching the bottom 
of the tank, it flows upward, fully treated, to the settled water 
take-off. That sequence continues its day-in, day-out job of re- 
moving the trouble-causing elements from the water at this plant. 
It’s one of the examples of reliable analysis and dependable per- 
formance that characterizes Hot-Flow installations the country- 
over. INFILCO INC., 325 West 25th Place, Chicago 16, Illinois. 


4 


It's the internal design that produces better chem- 
ical mixing, better solids separation and better 
sedimentation in the Hot-Flow Tank. 


Unique in construction, the interior is divided 
into three sections. An upper section is the mixing 
zone. This is divided, by a stilling plate, from an 
outer annular compartment, which is equal in 
volume with a central cylindrical uptake. 


Thorough mixing of chemicals and thorough 
sedimentation in this tank always insure an ade- 
quate volume of properly treated feed water 
ahead of the filters. 


IN WATER AND TRADE WasTE 
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"Repair bills slashed 30% Ten vears without an oil change. . 


Rearings show no signs of wear... Oil consumption cut Gon . « 


These results are typical of the unusual performance achieved with 
Tycol Turbine Oils. Refined by a special process. these modern lubri- 
cants stand up under the toughest service conditions . . . retain their 
original characteristics. 


Call your nearest Tide Water Associated Office today for full infor- 


mation about the time- and money-saving advantages of Tycol Turbine 


Boston Charlotte. N. ¢. 
Oils. Rust inhibited Tycol RIO Turbine Oils are also available for Pittsburgh ¢ Philadelphia 


operations where corrosion is a factor. 


LUBRICATION=-“‘ENGINEERED TO FIT THE 
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“us. INSTRUMENTS Toll The Truth 


PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 
AND LEVEL MEASURING INSTRUMENTS 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE, PENNSYLVANIA (15) 


6 out of 10 


manufacturers of 
original equipment 
specify U.S.G. 


You may be spending twice as much PRODUCING UNIT 

j for ash removal as you need. Why not 7 

A get full details on the money- and labor- 

4 saving Beaumont Birch “Vac -Veyor™ WASHER 

Yj pneumatic ash handling system. 

4 Write today for bulletin just iZ 

4 off press. TT [TI 

J 

Z We suo 

g BOILER BOILER 

Z A ASH TRUCA 

be 


BEAUMONT BIRCH COMPANY 


1502 RACE STREET PHILADELPHIA 2, PA. 
DESIGNERS + MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 
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Buster are unrestricted and _ substantially 
straightaway, assuring low-friction _ loss. 
Mechanical construction is rugged and de- 
signed to provide easy operation at all work- 
ing pressures. 

While incorporating means of producing 
the required droplet sizes and velocities to 
put out oil fires, FlameBuster is successful in 
quick extinguishment of fires in wood, paper, 
trash and similar materials. Dept P, Grin- 
nell Co, 260 W Exchange St, Provi- 
dence 1, R. I. 


Shower Valve 


SAFETYMIX CONCEALED Type C shower valve 
prevents sudden scalds through its instan- 
taneous response to changes in water pres- 
sure. Valve maintains selected temperature, 
according to manufacturer, within two deg 
against pressure fluctuations. Safetymix, 
with only two moving parts and positive 
water-pressure operation, eliminates compli- 
cated thermostatic devices, bimetal coils, 
bellows, springs and check valves. Its self- 
cleaning action eliminates clogging. All 
parts are accessible from the front. Valve 
seats are renewable. Safetymix is said to be 
as easy to fix as a faucet. Dept P, Symmons 
Engrg Co, 791 Tremont St, Boston. 


Automatic Transmission 


SALSBURY POWER PACKAGE consists of a vari- 
able-diameter driving pulley, a variable-diam- 
eter driven pulley and a V-belt. These units 
form a coordinated assembly that gives auto- 
matic, infinitely variable ratios over a 4 to 1 
range. It is a completely automatic driving 
unit in which drive ratios are controlled by 
driven unit, and clutch engagement is con- 
trolled by engine speed. 

It is a true torque converter. Drive 
ratio is controlled as a function of driven 
shaft speed. Normal over-all reductions 
may range from 4-1 to 1-1 for light-duty 
high-speed units, and from 200-1 to 50-1 for 
heavy-duty low-speed requirements. Auto- 
matic change of ratio within these limits 
may be adjusted to suit needs. Transmis- 
sion may be originally assembled to limit 
engine speed automatically to any desired 
value under normal operating conditions. 

Built into the driving pulley is the 
Salsbury clutch, an automatic, centrifugally 
operated opposed-shoe design, which is said 
to provide smooth engagement and disen- 
gagement with acceleration or deceleration 
of engine. 

Engine is Salsbury Model 600. It is a 
single-cylinder 4-cycle air-cooled design, 
developing 6.5 hp at 3200 rpm, or one-third 
hp per cu in. of displacement. Dept P, 
Salsbury Motors, Inc, 4464 District 


Blvd, Los Angeles, Calif. 
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DEPENDABLE 


PRE-FABRICATION and INSTALLATION 


Benjamin F. Shaw Company is qualified to pre-fabricate 


and erect piping—any place in the United States and 


Canada. 
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STEAM 
TURBINE GENERATING 
UNITS 


Installed in 1939 in a small municipal 
power plant in northeastern Indiana, the 
above 500 KW direct connected Murray 
steam turbine generator set has given its 
owner entire satisfaction. The turbine is 
equipped with every device necessary for 
minimum of attention including steam tur- 
bine driven auxiliary oil pump. The gen- 
erator and exciter may be furnished to 
match existing electrical equipment in your 
plant. 


Units in this size may be furnished either 
direct connected or geared as preferred 
with performance and operation equally 
trouble-free. 


There is a Murray representative ready to 
help you with design and layout informa- 
tion. 


MURRAY also produces 


Mechanical Drive Turbines — Horizontal and 
Vertical Reduction Gears of the high speed 
type Steam Boilers 


MURRAY IRON WORKS COMPANY 
BURLINGTON, IOWA i @ 
Fower Equipment for lhree Quarters of a Century 


Power News 
(Continued from page 138) 


day morning, May 17, leaders of the avia- 
tion and marine fields urged as necessary 
a ten-million-dollar “meteorological fleet” 
of ships in the North Atlantic to aid avia- 
tion weather reporting, and a peacetime 
merchant marine of 15 to 20 million dead- 
weight tons. Dr Edward Warner, presi- 
dent of Interim Council of Provisional 
International Civil Aviation Organization, 
and Vice Admiral Emory S Land, war- 
time head of the U. S. Maritime Commis- 
sion, outlined today’s pressing needs in 
their respective fields. On the same sym- 
posium, which dealt with the subject of 
transportation, Martin W Clement, presi- 
dent of the Pennsylvania Railroad, as- 
serted that to keep America strong not 
only in the transportation field but in all 
fields of endeavor, the American people 
must impose self-discipline. The alter- 
native, he said, is government-imposed 
discipline and then “we will all have lost 
our liberty.” 

Also speaking at the same symposium 
was Harland Bartholomew, prominent 
civil engineer responsible for various 
phases of layout in 50 American and 
Canadian cities, who discussed “Trans- 
portation Planning in Urban Areas.” 


FRANK B. JEWETT 


Speaking before the noon luncheon on 
Friday, May 17, Frank B Jewett, presi- 
dent of the National Academy of Sci- 
ences, declared: “Radio broadcasting has 
become a powerful implement in the so- 
cial and political life of the nation and 
the world—so powerful in fact that great 
danger to society might easily result were 
it to become the tool of political govern- 
ment. Because of the way in which we 
here in America have developed radio, 
it is a unique industry in that the ultimate 
consumer pays virtually no part of the 
cost of the service he receives. 

Dr Jewett, who also is vice-president 
in charge of research and development 
for American Telegraph and Telephone 
Co, asserted that he sees no basically new 
communication systems arising from war- 
time discoveries and developments. 

At the symposium, “Biological Sci- 
ence,” on Friday afternoon, May 17, Dr 
George W Beadle, professor of biology at 
Stanford University, declared that music 
ability is hereditary. He told the dele- 
gates that environment also plays a part 
in such matters. 

Dr. Selman A Waksman, the university 
professor who discovered the “wonder 
drug,” streptomycin, predicted that “the 
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time is not far off” when such diseases as 
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T’s A FAcT! The A Perfect Spread Stoker hasn’t clogged yet. Even 
. when your coal supply is wet or partially frozen, it feeds readily, 
steadily, through a foolproof.mechanism to the reliable overthrow rotor 
that spreads a “‘perfect”’ fuel bed. Your fuel firing is safeguarded by 
the exclusive A non-clog feature, your steam costs reduced because 
you get more steam from the very lowest grades of coal and solid fuels. 
Designed simplicity from hopper to grates and fully automatic op- 
eration from a single low cost power source brings you greater combus- 
tion efficiency and new freedom from fuel worries and maintenance 
problems. Send for the A Perfect Spread Stoker booklet and look 
into all the advantages to be gained by modernizing your boiler room 
now—with the only non-clogging stoker of its kind! 


WITH STATIONARY GRATES, DUMPING GRATES OR CONTINUOUS 
ASH DISCHARGE UP TO 400,000 LBS. OF STEAM PER OR. 


The Perfect Spread 15 types of 
—in 
roved economy ‘od! 
a 17 year pen 
in 


Other Products: A-Tayler Stokers, Le-Hed Holsts, Marine Deck 
Power, 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVE., PHILADELPHIA 25, PENNSYLVANIA 
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LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs toda 
in Combustion Engineering. Su 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 

Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
Combustion engineering. 


For 28 years 


A few of our friends 
whose employees have 
advanced through 


we have spe- 
cialized exclu- 
sively in such 


Hays training: 

International 
Harvester Co. 

@ Armour & Co. 

Combustion 
Engineering Co. 

© Riley Stoker Corp. 


training. To- 
day, Hays 
trained men 
aremore in de- 
mand than 
- ever. Now is 
the time to do 
what hun- 
_ dreds of others 
have done who 
hold substan- 
tial positions 
of responsibil- 


e 
(Oil & Power) 


ity today. 
Write for Free Book Now! 
Don’t Delay! Mail Coupon Today! 
You can’t lose by getting the facts. We'll 
send our book, ““O rtunities for the 
Combustion Expert’ without obligation 
or expense to you. Learn how every lesson 
is administered by trained practical staff 
men who give the utmost in help and 
zo et complete outline of course. 
earn how to become a key man in Com- 
bustion. Send in the coupon now! 


Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 17) 

Our 28th Consecutive Year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, II. 
Dept. 17 
Please send me your Free Book “Oppor- 
tunities for the Combustion Expert"—No 
obligation. 
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the common cold, infantile paralysis and 
tuberculosis “will be brought under prac- 
tical control” through enlargement of 
medical knowledge and development of 
new drugs. “Within a period of only five 
years,” said Dr Waksman, “we have wit- 
nessed the development of radically new 
methods of treating a variety of diseases 
in man and in animals. The possibilities 
are just being explored and there is 
promise of greater things in the future, 
notably in finding agents to combat a 
great variety of diseases, especially the 
viruses, against most of which no effective 
agents are known at present.” 

At the Friday evening session, May 17, 
A W Robertson, chairman of board of 
Westinghouse Electric Corp, remarked 
that gifted scientists should study human 
beings next. Speaking on “The Golden 
Age of the Future.” he declared that “we 
need in the next golden age to learn 
something about ourselves so that we may 
make better use of the marvels which 
gifted men have provided for us. 

“Man has devoted his genius wherever 

it has appeared to improving his environ- 
ment and not himself,” he said. “The con- 
fusion in our national and international 
thinking points definitely to the conclu- 
sion that we have no rules to guide us in 
the matter of human relations. As human 
beings, we do not know how we sbould 
behave,” he continued. 
‘Dr Karl T Compton, president of 
Massachusetts Institute of Technology, 
declared on the subject, “Scientific Prog- 
ress—Insurance Against Aggression 
and Depression,” at a dinner meeting on 
Friday evening, May 17, that “both for 
security against aggression and security 
against depression there is no element 
which is more important than to have the 
most adequate possible complement of 
able, well-trained scientific personnel in 
our_gountsy, This is more important in 
the last analysis than laboratories or fac- 
tories, he said. “because without scientists 
of the highest caliber, laboratories will 
only be a delusion and a waste of money. 
and factories will become obsolete. 


Recent formation of Brown Boveri Corp, a 
New York corporation affliated with Brown 
Boveri & Co, Ltd, of Baden, Switzerland, is 
announced by Paul R Sidler, president of 
the new corporation. It will carry on, in 
expanded form, the activities of Mr Sidler, 
for the past 15 years resident engineer in 
New York for Brown Boveri. Plans in- 
clude intensified dissemination of informa- 
tion on Brown Boveri equipment—steam tur- 
bine generators. gas-turbine power plants, 
turbochargers, Velox boilers, blast-furnace 
turboblowers, oil circuit breakers, rocking- 
contact voltage regulators, mercury-arc recti- 
fiers, high-speed air-blast breakers, control 
equipment and protective relavs—and organ- 
ization for prompt and dependable service. 


a 
LOW COST 
DEMINERALIZED 
WATER 


WILL REPLACE EXPENSIVE 
DISTILLED WATER IN THE 
MAJORITY OF APPLICATIONS 


Demineralized Water suitable 
for many requirements demand- 
ing distilled water, can now be 
obtained at a fractional part of 
the cost of distillation. Belco de- 
liveries are surprisingly rapid. 


MODERNIZE YOUR ZEOLITE 
WATER SOFTENERS 


The new Belco zeolite will in- 
crease the capacity of industrial 
softeners up to six times as much. 
Ideally suited for modernization 
of present equipment. Belco en- 

~ gineers are always available to 
help you. 


BELCO 


INDUSTRIAL EQUIPMENT 
DIVISION 


50 1OWA AVENUE 
PATERSON 3, 
NEW JERSEY 


INDUSTRIAL PROCESSING EQUIPMENT 
SINCE 1892 
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for the CHEMICAL PETROLEUM + GAS and POWER industries 
elity Bu ng @ Kansas City, Missouri 
Offices in Principal Cities from C oC | 


New, Small, 6 H. P. Size 


EWANEER 


SCOTTIE, JR BsiLER 


@ Inexpensive to buy, and 
economical to operate. Con- 


veniently compact, yet very Write Dept. 99-K7 
accessible. 6 sizes for 6 to 30 For 6-in. Scale 
with pipe diam- 


H. P., 100 pounds W. P. 


eter markings 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 
Division of American Rapiator & Standard Sanitary conronation 


FISCHER & 


ROTAMETER 
. 2000 PSI. 
low rates can be accurately and economically 
INDICATED 
RECORDED 
CONTROLLED 
TOTALIZED 
as readily as the flow rates of any other fluid 


WRITE FOR CAT. 43E —pert. 3-66 
PORTER COMPANY 


HATBORO, PENNA. 
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G. PERSSON COMPANY «+++ 


MAXIMUM 
PROTECTION 


to personnel 
and plant! 


gasket replacement! 


The only tool that takes the guesswork 
out of replacing gaskets, regardless of 
line pressure or location. Flanges are 
ported quickly and held in perfect 
alignment without damage to faces 

« « shock and jarring of pipe lines 
are eliminated . . . there is no danger 
from flying wedges . . . no sparks 
caused by hammer blows. Flange- 
Jacks eliminate costly shutdowns, 
make possible fast, economical re- 
pairs in hard-to-get-at loeations . 
offer maximum safety. 


FLANGE JACKS 
are vital when re- 
placing gaskets in 
presence of oil or 
gas fumes . . . elimi- 
nates hammer blows 
and sparks. FLANGE 
JACKS are a “must” 
in safety 


specifications. 


engineer 
WRITE FOR 


LITERATURE 


Write Dept. E for details or 
see your neorest distributor 


224 GLENWOOD AVE., 


BLOOMFIELD, NEW JERSEY 
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Prof Adams Discusses 
Future Fuel Supply 


Coal may be burned in the mine, instead 


of being removed, to produce power in the 
future, Prof Roger Adams, head of chemis- 


try dept in University of Illinois and chair- 
man of board of directors of American 
Chemical Society, remarked recently in the 
first Remsen Memorial Lecture, sponsored 
by the society’s Maryland section. The lec- 
tureship was established this year in honor 


of Ira Remsen, pioneer in American organic 


chemistry, who was born 100 years ago. 
Dr Remsen, who was president of the Ameri- 
can Chemical Society in 1902, was the first 
professor of chemistry and second president 
of Johns Hopkins University. 

“Just as sulphur is melted in the ground 
and pumped out in liquid form, it is not too 
fantastic to believe that with cheap oxygen, 
such as has been discovered in the Soviet 
Union, coal may be burned in the mine,” 
asserted Prof Adams, whose topic was 
“Chemical Research in the War and Post- 
war Periods.” 

“The heat generated in the gases and the 
subsequent burning of the carbon monoxide 
would provide the power for a utility plant 
nearby,” he explained. “The carbon mon- 
oxide might also be reduced to petroleum.” 

Need for research on new ways of aug- 
menting America’s fuel supply was stressed 
by Prof Adams, who recently returned from 
Europe after serving as special advisor to 
Lt Gen Lucius D Clay, deputy military gov- 
ernor, American occupation zone, Germany. 


SYNTHETIC FUELS 


“The liberal supply of petroleum in this 
country has led to the relative neglect of 
the study of synthetic fuels from coal or 
from carbon monoxide, problems which 
were of highest priority in German research,” 
Prof Adams pointed out. “The U. S. still has 
a large reserve of petroleum, but by no means 
an inexhaustible one. The importation of 
petroleum to maintain our reserves will prob- 
ably continue as a future policy, but an 
intensive effort should soon be initiated to 
discover other methods of implementing our 
fuel supply. The catalytic oxidation of 
natural gas to carbon monoxide and hydro- 
gen represents a paper reaction which may 
be fulfilled in the laboratory. From these 
products conversion to petroleum could fol- 
low by established procedures.” 

Prof ‘Adams said that byproduct results 
were as significant as direct results of Amer- 
ican wartime scientific investigations. 

“The new and convenient syntheses of 
aromatic hydrocarbons from petroleum, of 
high anti-knock gasoline and of synthetic 
rubber represent important processes for the 
future industrial world. A synthetic rubber 
comparable in price and quality with natural 
rubber may be expected as a result of fur- 
ther researches based on the war experi- 
ences. 

“The potentialities of acetylene as a raw 
material in the chemical industry were re- 
vealed by the Germans, and it may be antici- 
pated that in this country more and more 
research will eventually result in useful mate- 
rials as yet unknown from this source. 

“Nuclear energy for special power pur- 
poses may appear sooner than many have 
predicted.” 


POWER ® July 1946 


cAL 
CONOMICAL 
aiPressure 
CONTROL STEAM FLOW! 
“The Fischer and Porter Armored 
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Schedule your shut- 
downs with ck yac 
on any pipe line 
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EXPLOSION PREVENTER 


A flame failure safeguard must react in- 


stantaneously to provide full protection 
against the explosion hazard of flame 


failure. 
Fireye is a photoelectric Flame Safe- 
guard. It is actuated by the direct light a ‘ 
of the flame itself. Fireye acts instantly ‘ 
on flame failure to cut off fuel and Pd : pans £4 
sound an alarm. Thousands of industrial 
and U. S. Navy installations throughout 
the world testify to the superiority of ; 
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PHOTOELECTRIC FLAME MONITORS 
ELECTRONIC 
BROADWAY MBRIDGE 42, us 


Make Your Overhead 
Valves SAFE and 
Easy to Reach--- 


Control 
from 
the floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come economi- 
cally and conveniently. They fit any 
valve. Let us tell you more about 
them. Write today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 


TURBINE USERS 


Sterling 


Vacuum Traps Will Drain Con- 
densate From Lines Or TUR- 
BINES Under Any Stage of 
Vacuum, When Installed Be- 
low Lines or Turbines to Be 
Drained. 


Operated by Either Low Pres- 
sure Steam or Atmosphere De- 
pending on Type of Service 
Desired. Let us know your 
Problem. 


Sterling Engineering & Mfg. Corp. 
(Templeton Mfg. Co.) 
110 Business Street 

Hyde Park, 36, Massachusetts 


USSR Plan Includes 
New Hydro Power Plants 


Moscow (McGraw-Hill World News): Com- 
pletion of 41 new power stations and par- 
tial construction of 36 more are the goals 
of the Soviet Union’s fourth 5-year plan for 
the electric power industry. Work on re- 
habilitation and construction of hydroelec- 
tric power plants is being pushed under 
this plan (Power, Jan, 1946, pp 76 and 77). 
Emphasis will be placed on utilization of 
water power rather than steam in the new 
development program. 

In addition, 70 stations, now under con- 
struction, are to be completed by 1948, ac- 
cording to the commissar of electric sta- 
tions. In the over-all picture, new con- 
struction and restoration work has a poten- 
tial capacity of 2,000,000 kw. Major 
restoration projects are at the Dnieper, Volk- 
hov and Svir River plants. The dam at the 
Dnieper project has been repaired and in- 
stallation workers have been assigned the 
task of having the first generators in opera- 
tion before the end of the year. On the 
Kola peninsula rebuilding includes expan- 
sion to provide power for development of 
Pechenga and Monchegorsk nickel fields. 

Construction of Gyumush hydro station on 
Zanga River gorge is getting under way. 
The third and largest link in the so-called 
Sevan-Ganga cascade, it will triple the 
power available to Armenian industry when 
completed. The first unit, with a capacity 
of 53,500 kw, is scheduled for completion 
in 1950. 


KARELIAN-FINNISH REPUBLIC 


In the Karelian-Finnish Republic power 
stations with a total capacity of 81,000 kw, 
including hydro units with a capacity of 
15,000 kw, are to be built. In addition, 
construction of collective farm hydro sta- 
tions by the farmers themselves is being 
promoted and by the end of this year 60 are 
expected to be in operation. 

Development under the 5-year plan of 
hydroelectric plants at Gorki, Kaluga and 
Nizhni-Vyatsk will save 2,000,000 tons of 
peat and long-haul coal in the central part 
of European Russia. Other stations in the 
5-year program include Mingechuar on the 
Kura River to supply industries in the Baku 
area with 1,400,000,000 kwhr annually, 
Kremenchug on the Dnieper and _ several 
plants around Lake Sevan. 

In Asiatic Russia, it is planned to aug- 
ment war-built stations at Tashkent with 
stations at Farkhad and Kzyl-Orda along the 
Syr Darya River, at Ust-Kamenogorsk on 
Irtysh River near the border of western 
China (power will be used primarily for 
smelting non-ferrous metals of Altai Moun- 
tain region), at Kamen on the Ob River 
near Novo-Sibirsk, at Molotov Oblast on the 
Kama River and at Irkutsk on the Angara 
River. Only the first units of the Angara- 
stroi at Irkutsk will be completed by 1950, 
but will provide about 800,000,000 kwhr per 
vear. 

To take up the slack in power output 
until these developments are completed an 
economy campaign started in 1944 is being 
continued. The objective in 1945 was to 
save 500,000,000 kwhr. At mid-year 335,- 
000,000 kwhr had heen saved in nonessen- 
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Type DAo31 Pressure Control 


MERCURY SWITCH 
Hermetically sealed mercury switch Is used. 
$ | They cannot be affected by dust, dirt or 
~@ corrosion; nor are they subject to open are- 
Ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give better control service and 
longer control life. 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube Is the actuating element > 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 


OUTSIDE ADJUSTMENT 


The outside double adjustment with the 

calibrated dial and pointers is a convenient » ..- 

feature, making it very easy to set the re- 

uired operating range, plainly visible on the 
. All guesswork is eliminated. 


GLASS FACE 
The glass face on the cover permits seeing 
‘--@ the entire operation of the control in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 


Consult Mercold on pressure, temperature, 
liquid level or automatic mechanical contrel problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinols 


THE ASSURANCE 


BUILT IN EVERY 


MERCOID 


tial uses. 


CONTROL 
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METALLIC AND FIBROUS PACKINGS 
FOR EVERY PURPOSE 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


BRANCH OFFICES 

Baltimore 2, Maryland 106 Stewart Bidg., Gay and Lombard Streets 
Boston 14, Massachusetts 303-04 North Station Building 
150 Causeway Street 
‘ Buffalo 2, New York Andrews Building 
of4 Cleveland 13, Ohio 523-25-27 Rockefeller Building 
eae Columbus 9, Ohio. 172 North Cassingham Road 
£ ‘.. Chicago 11, Illinois 230 East Ohio Street 
ih ee Cincinnati 2, Ohio 4 West 7th Street 
a 1 Detroit 26, Michigan 169 West Jefferson Avenve 
7 Houston 2, Texas 509 Washington Avenue 
Be. Kansas City 6, Missouri 1332 Oak Street 
Ps Les Angeles 21, California 720 Mateo Street 
£ Montreal 20, Canada ‘5575 Cote Saint Paul Read 
a Milwaukee 2, Wisconsin 903 East Kilbourn Avenue 
- New Orleans 4, Lovisiana 418 Common Street 
a i New York 13, New York 100 Sixth Avenue, near Canal 
ia a Philadelphia 8, Pennsylvania 401 North Broad Street 
Pittsburgh 22, Pennsylvania 405 Penn Avenve 
Portland 1, Oregon... 1433 $. W. Front Avenue 

San Francisco 7, California........ 156 South Park . 
Seattle 4, Washington 2207 First Avenue, South 
St. Louis 3, Missouri 1407 Pine Street 
a Tulsa 4, Oklahoma 823 South Gary Place 


Wilmington, Californie ......... 524 North Avalon Boulevard 
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FOR SAFEGUARDING STEAM, LIQUID 
AND GAS LINES 


All sizes . . . all types... all materials . . . their instal- 
lation ahead of regulators, pumps, valves, traps, etc., 
protects delicate equipment, reduces maintenance 
and prevents expensive shutdowns. 


Catalog just off the presses. Write for Bulletin 46-50 PR 


BPA Expects to 
Recover War Load 


Successful attempts by the federal govern- 
ment to get the aluminum reduction and 
fabrication facilities in the Pacific North- 
west back into operation under private man- 
agement have brightened the power market- 
ing picture of the Bonneville Power Ad- 
ministration to a point where BPA conf- 
dently expects to have recovered by the 
end of 1947 all the war load it lost up to 
last Dec 31. 

Biggest factor in BPA’s confidence is leas- 
ing of Spokane aluminum reduction plant 
and rolling mill to Henry Kaiser and leasing 
of Troutdale aluminum plant to Reynolds 
Metals, Inc. Kaiser expects to be in full 
operation in a year and Reynolds by the 
end of this year. When it operated at top 
levels during the war, the Spokane plant re- 
quired 245,000 kw. The Troutdale load was 
130,000 kw. These two loads, when restored, 
will bring back the major share of the 500,- 
000 kw of war load which Bonneville lost 
between VE-Day and last Dec 31. 

The remaining 125,000 which must be sold 
to recover war-load losses may be peddled 
to active prospects for several other war 
plants in the area, including a ferro-silicon 
plant at Wenatchee, or may be absorbed 
by increases in loads of private companies 
served at wholesale by BPA. Bonneville 
officials expect that utility loads will have 
increased by 125,000 kw—the remaining war 
load which is to be recovered—by the end 
of next year. 

Maximum firm war load on the system was 
about 1,300,000 kw. Maximum firm load 
last Jan was about 800,000 kw. The system 
has 500,000 kw of capacity at Bonneville 
Dam and another 720,000 kw at Grand 
Coulee. Grand Coulee’s capacity is tempo- 
rarily less than it was during the war be- 
cause of the removal of two 75,000-kw gen- 
erators, designed for California’s Shasta 
Dam but installed in three Coulee founda- 
tions because Shasta was not ready to use 
them and no machines were ready for the 
Coulee power house at the time. 

By the time BPA’s load returns to the 
wartime firm peak of 1,300,000 kw at end 
of next vear. Coulee will have Unit L-9, 
rated at 108,000 kw but considered by BPA 
to be good for 120,000 kw in operation. 
Shortly thereafter, Units L-7 and L-8 will 
be on the line, bringing the system’s peak- 
ing capacity to 1,580,000 kw. 


How to Buy Surplus Machine Tools is 
available on request to National Machine 
Tool Builders’ Association, 10525 Carnegie 
Ave, Cleveland 6, O. It gives pertinent sug- 
gestions on how to go about buying govern- 
ment-owned surplus machine tools. Surplus 
sales and information offices in the U. S. are 
listed. Formula for determining prices of 
standard, generalspurpose surplus machine 
tools are given. Government regulations af- 
fecting sale of surplus machine tools, as 
issued by the Surplus Property Administra- 
tion, are also listed. 


For outstanding records of accident pre- 
vention, Fulton Sylphon Co and Boston 
Works of Walworth Co have been awarded 


safety flags by Liberty Mutual Insurance Co. 
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Alloy bearings corroded by 
unstable lubricants 


The high pressures and temperatures in present- 
day Diesel engines greatly accelerate oxidation of 


some lubricants. Under such conditions, these 
oils tend to become corrosive and attack the lead 
in the copper-lead structure of alloy bearings. 
This leaves a porous copper shell which breaks 


down under pressure. The illustration shows 


how an alloy bearing looks after operation with 


an uncompounded oil. 


RPM DELO Oil gives bearings 
3-way protection against 
corrosion 


RPM DELO Diesel Engine Lubricating Oil base 
4 stocks are naturally resistant to oxidation, the 
cause of most lubricants becoming corrosive. 


? RPM DELO Oil is compounded to further re- 
e duce the danger of oxidation. 


3 RPM DELO Oil’s oxidation inhibitor gives bear- 


ings direct protection against corrosion. 


In addition, RPM DELO Oil is compounded to prevent ring-sticking, to reduce wear 
by clinging to high-temperature areas most oils leave bare, to eliminate foaming. 


To match the fine performance of RPM DELO OIL, use these equally efficient com- 
panion products from the same famous “RPM” line—RPM HEAVY DUTY MOTOR OIL 
— RPM COMPOUNDED MOTOR OIL—RPM GEAR OILS AND LUBRICANTS—RPM GREASES. 
For additional information or name of your distributor, write any of the companies below: 


STANDARD OF CALIFORNIA ©* 225 Bush St., San Francisco 20, California 
THE CALIFORNIA COMPANY ~® 17th and Stout Streets, Denver 1, Colorade 
STANDARD OIL COMPANY OF TEXAS * El Paso, Texas 

THE CALIFORNIA OIL COMPANY °* 30 Rockefeller Plaza, New York 20 
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FOR THE MAN IN CHARGE 
OF PRESSURE GAGES 


This is the first technical catalog 
written on pressure gages. It 
explains the theory of operation and 
gives all the technical details of 
modern gage construction. It tells 
how the Helicoid movement works—an 
exclusive feature of Helicoid Pressure 
Gages. If you use any quantity of 
pressure gages in your operations, 

the man in charge of your gages should 
have a copy of the new Helicoid 

Gage catalog. 


 HELICOID GAGE D IVISION 


ihe 


OPA Suspends Equipment 
Price Ceiling Further 


Office of Price Administration has taken 
a new step in its program of suspending 
price controls on electrical transmission 
equipment, other than wire and cable, by 
suspending ceilings on several specific types 
of equipment. The suspension is based on 
the fact that the job of continuing controls 
would not merit the work involved. It is 
also expected that prices of the affected 
items will not rise above the levels to which 
ceilings would have to be boosted had price 
controls been retained. 

OPA’s action, in Amendment 24 to its 
Supplementary Order 129, suspends price 
control on the following items: 

“Coils, specifically designed and made 
for motors, generators, transformers or re- 
lated equipment 

“Distribution cutouts not including build- 
ing equipment and supply items (as defined 
in the National Electric Manufacturers’ 
Association Manual but not including item- 
under Section 5 of that manual) 

“Specified high-voltage insulators includ 
ing only the following: wet-process porcelain 
or glass low-voltage pin-type insulators: 
high-voltage insulators including posts. 
clamps and other variations; guy strain 
insulators; spoon type insulators; suspen 
sion insulators including hewletts; outdoor 
switch and bus insulators of all types in- 
cluding posts; special and apparatus in- 
sulators except those with metal parts but 
including tubes and wall, roof and flow 
bushings: hi-line or suspension hardware in 
cluding clamps and associated fitting 

“Pole line hardware and line construction 
specialties 

“Power switching equipment except that 
of 601 v or lower 

“Repair and replacement parts designed 
for use in equipment suspended from con- 
trol if the parts are or have been supplied 
by the manufacturer of the equipment were 
recently suspended from price control.” 
OPA’s action broadens this suspension to 
include parts sold to other manufacturers 
of the same commodity for use as original 
equipment. However, the suspension stil! 
applies only where parts are sold by maker 
of complete equipment or where parts are 
sold by a reseller to whom they were sup- 
plied directly or indirectly by maker of com 
plete equipment. 


American Book Center for War Devas. 
tated Libraries, Inc, c/o Library of Congress. 
Washington 25, D. C., collects and ships 
abroad scholarly books and periodicals which 
will be useful in research and necessary in 
physical, economic, social and industrial re- 
habilitation and reconstruction of Europe and 
Far East. Textbooks, recreational reading, 
books for children, ete, are not to be 
sent. Only carefully selected federal and 
local documents are needed and donors are 
requested to write direct to the center with 
regard to specific documents. All shipments 
should be sent prepaid to American Book 
Center. Although the Center hopes that 
donors will assume costs of transportation of 
their materials to Washington, when this is 
not possible reimbursement will be made 
upon notification of cost. 
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SPREADER STOKER 
) WATER COOLED FURNACE { 


... an excellent combination for 


FUEL FLEXIBILITY 


The spreader stoker will burn an extremely wide 
range of coals and coal sizes with little if any clinker 
formation, because of thin fuel bed and excellent 
air distribution. Ash fusion temperature has little 
effect on the performance of the stoker itself. Good 
combustion is obtained with hourly heat releases 
per square foot of grate area of 250,000 to 500,000 
B.T.U. with stationary and dumping grates and this 
rate can be increased with continuous cleaning 
grates. 


FURNACE DESIGN 


The critical factor in spreader stoker installations is 
furnace design. Water cooling is essential except a 
for small installations and for boilers operating at 
low ratings. Furnace arches, if used, should also be 
water cooled. 


In good practice there is very little difference in 
furnace design for the various bituminous coals and 
sufficient volume to limit the heat release to a maxi- 
mum of 35,000 B.T.U’s per cubic foot per hour is 
ordinarily satisfactory. 


Modern furnace design also gives smokeless com- 
bustion and fly ash is eliminated by including after 
separators. 


The spreader stoker, water cooled furnace unit, prop- 
erly designed, insures freedom from clinker, tube 
and wall slag. This combination affords a clean 

operating unit which will stay on the line for long FAIRMONT COAL 


periods of time at high efficency and with low power 

and maintenance costs. Fairmont Coal will continue to be an excellent value in 
most markets for a great many years. Many utilities and 
industrials are using the characteristics of Fairmont Coal 


MAIL COUPON TODAY low con thes pla 


FAIRMONT COAL BUREAU, Chanin Bldg., 122 E. 42nd. St., New York 17, N. Y. 


Write for Reference Bulletin No. 7 for complete details on Spreader Stoker Firing. Your request will 
automatically put your name on the Bureau's mailing list P-7-44i 


POSITION ............... 
COMPANY 


sos State . 
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Compare 
A cold Brickseal- 
coated brick un- 
affected by emery 
wheel. Uncoated 
brick rapidly dis- 
integrates. 


BRICKSEAL 


PROTECTS REFRACTORIES 
AGAINST ABRASION 


R erractory BRICK 
of same quality — one coated with Brick- 
seal and the other uncoated — were forced 
against an emery wheel turning at 1800 
rpm. The Brickseal-coated brick glowed 
red from the friction and was not cut or 
affected, while the uncoated brick was 
easily disintegrated. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitrifies 
the clays and metals. Brickseal prevents 
cracking, spalling and slagging regard- 
less of temperature changes. 


TRY IT YOURSELF 


Two bricks bonded to- 
gether and partially 
coated with Brickseal 
will be mailed to you 
on request. 


REFRACTORY COATIN 
00 So. Hoover St., Los Angeles, Cali 
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Manufacturers Perfect 
Heat-Pump Specifications 


A tentative set of specifications, covering 
design of a self-contained heat-pump air- 
conditioning unit and manufacture of 1000 
units for a group of electric utility com- 
panies, has been sent to eleven manufac- 
turers by American Gas & Electric Service 
Corp. 

Philip Sporn, executive vice-president, 
stated that the manufacturers have been 
asked to comment so that revisions in the 
specifications can be made to yield a design 
having: (1) high reliability (2) economical 
performance (3) reasonable first cost (4) 
low operating cost (5) compactness and (6) 
neat appearance. 

The heat pump as a house heating and air- 
conditioning device has attracted consider- 
able attention during the past year and 
several utility companies have supported re- 
search for its perfection. 

The Pacific Coast Electrical Association, 
Inc, has formed a group, known as the Air 
Heating Research Committee, to investigate 
the potentialities. At the recent annual 
conference the Southeastern Electric Ex- 
change authorized its heat pump commit- 
tee to work with American Gas & Electric 
on this work. Commonwealth Edison Co 
has set up a research group under auspices 
of the Utilities Research Committee. 

Ohio Power Co is now installing in the 
control building of the new Tidd power 
plant, Brilliant, O., a 15-hp heat pump using 
air as the heat source, in combination with 
an offpeak heating and cooling storage tank. 

Mr. Sporn stated that the primary reason 
for suggesting ordering 1000 units at the 
start is to enable manufacturers to devote 
a substantial amount of time and effort in 
research, development and design to 
properly correlate the various requirements 
and produce a highly dependable and eco- 
nomical unit. 

Specifications also have been sent to about 
50 utility companies for their comment. 
Others interested can obtain the specifica- 
tions from American Gas & Electric. He 
suggested that a qualified man should be 
appointed to meet with representatives from 
other companies and with an advisory board 
to be set up to prepare a final set of speci- 
fications. 

It is our thought, Mr. Sporn declared, 
that the final specifications will be so drawn 
as not to favor or discourage any particular 
heat pump operating cycle, nor to limit a 
manufacturer to any given equipment de- 
sign or arrangement. On the contrary, the 
aim will be to allow the specifications to 
act as a stimulant to the manufacturer to 
design and develop an original, outstanding 
and efficient self-contained heat-pump unit. 

Great possibilities are also seen by Mr 
Sporn in small heat-pump units for domestic 
hot-water service. Specifications for this 
equipment are now being worked out by 
American Gas & Electric. 


Manhattan Rubber Div, Raybestos-Man- 
hattan, Inc, Passaic, N. J., received one 
of the first annual awards of American Pub- 
lic Relations Assn for a meritorious 1945 


public relations performance. 


ENORMOUS 
CAPACITY 


Cochrane Multiport Drainers 
have exceptionally high ca- 
pacity at low pressure due to 
the large multiport areas. 
They are particularly effective 
in carrying away heavy mo- 
mentary slugs. 

They are instantly responsive 
due tothe balanced rotary valve 
with only one moving element 
and no stuffing box. 


Write for a copy of 
Publication 2925 


COCHRANE CORPORATION 


3106 N. 17th St., Phila. 32, Pa. 


COCHRANE STEAM SPECIALTIES 


POWER @ July 1946 


| D govir® 

| quet ous 

ett sil 

THEY 


Fast-flowing rivers, rapidly chang- 
ing tides, spray ponds and moving 
ships all create a condition causing 
entrainment of air. Furthermore, all 
raw water is saturated with dissolved 
air. Approximately 2.7 cu. ft. of air will 
dissolve in 1000 gal. of water — the 
quantity of air to saturate being de- 
pendent on the water pressure, com- 
position and temperature. Any low- 
pressure areas in the circulating sys- 
tem permit the liberation of part of 
this dissolved air to ally itself with 
any free air in its erosive-corrosive 
attack on the tubes. 

In actual operating conditions, 
where dissolved or entrained air in the 
circulating water is only one of the 
variables, tube life depends on the 
nature and/or extent of such other 
factors as: Velocity and turbulence of 
coolant ... Chemical composition of 
circulating water... Temperatures in- 
side and outside of tubes ... Chem- 
ical or electro-chemical actions... 
Marine growths or other deposits... 
Sewage and wastes present ... Devel- 
opment of protective film... Media 
surrounding tubes. 

One of the principal objects of Con- 
denser Tube Technical Research has 
been the development of alloys de- 
signed to give the user longest tube 
life and most trouble-free service. 
Where the major factor affecting tube 
life is the presence of dissolved or en- 
trained air, satisfactory alloys in- 
clude Cupro-Nickel, Aluminum Brass 
and Phosphorized Admiralty, each 


within its temperature limitations. 

The conditions surrounding any 
given condenser or heat exchanger 
tube application are so many and 
varied that each installation must be 
treated as an individual problem. 

Scovill has made and is making ex- 
tensive studies of condenser and heat 
exchanger tube service conditions for 
every known application, and offers 
the facilities of its Technical Service 
Department to aid in the selection of 
suitable tube alloys to meet specific 
service conditions, in an existing or 
proposed installation. 


THREE SCOVILL SERVICES 


Scovill’s Service in Men offers spe- 
cialized consultation on individual 
tube application problems and sug- 
gestions regarding alloy selection and 
tube installation practice. Service in 


Metals includes development and pro- 
duction of a broad range of tube alloys 
under laboratory control, which ver- 
ifies that Scovill alloys conform to re- 
quirements of specifications. Service 
in Manuals consists of literature pro- 
viding the latest, most authentic in- 
formation on condenser and heat ex- 
changer tubes, which has its source 
in the broad experience of our en- 
gineers and the findings of our labo- 
ratories. For a free 
copy of the Con- 
denser Tube Book- 
let, address Scovill 
Manufacturing 
Company, 13 Mill 
Street, Waterbury 
91, Connecticut. 
Export Department: 
405 Lexington Ave., 
New York 17, N.Y. 
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CONDENSER TUBES 


One Product e Three Services 


Service in Manuals . Service in Metals . Service in Men 
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STICKLE 


Efficient Drainage 


Correct adaptation to drainage problem and proper 
installation are the only requirements for perfect 
service with Stickle Steam Traps. Abundant capacity. 
Operation perfectly simple, perfectly natural. When 
Open Float, or ve Bon loses buoyancy, the trap opens 
for discharge. Regained buoyancy closes trap. Both 
actions instantaneous. Movement, up or down, small 
fraction of an inch. No friction, no sticking, no blow- 
ing of steam at end of discharge. Air and gases 
eliminated with each discharge. 


Trouble-free Operation 


Stickle Traps eliminate mechanical difficulties. There 
are no levers or hinges—no unnecessary parts to 
wear out or get out of order. Only moving part is 
Open Float. Small valve attached to bucket rod ro- 
tates with bucket as trap discharges giving con- 
tinuous regrind to valve and valve seat to maintain. 
smooth surfaces and proper fit. 


The Stickle Open Float 


Basic to every Stickle Trap, the 
Stickle Open Float represents an 
obvious, simple and positive 
steam trap operating principle. 
It avoids complicated mechanism 
—therefore avoids trouble. Its 
action is natural—therefore al- 
most effortless. It makes possible 
a rhythmic never-tiring perform- 
ance, giving traps full efficiency 
and complete dependability. 


Long Service Life 


Many users say you can install a Stickle Trap and 
forget it! We are frequently told of Stickle Traps in 
constant use, and giving perfect service, for ten years 
and longer without repairs or even examination. 


Series Designs and Sizes 
To Meet All Requirements 


There is a Stickle Trap for practically any industrial 
requirement—traps for drainage of equipment operat- 
ing at low, medium and high 
pressures or with vacuum 
systems—in series design to 
meet specific operating con- 
ditions and in sizes for han- 
dling required volumes of 
condensate. 


Bulletins on Request 
No. 115—Series 100 Stickle Traps, } 
for straight-in-line installation. Ca- 
pacity range, 250 to 5,000 Ibs. per 
hour. Pressure range, 1 to 250 Ibs. 


No. 315—Series AE Stickle Traps, 
Capacity range, 5,000 to 40,000 
Ibs. per hour. Pressure range, 10 
Ibs. to 200 Ibs. 

No. 415—Series T Stickle Traps 
for low and medium pressures— 
including radiator traps, small and 
large utility traps and extra large 
capacity traps—and large capacity 
traps for vacuum service. 

No. 515—Series 50 Stickle Traps 
for handling extremely large vol- 
umes of condensate from high 
pressure units. 


OTHER STICKLE EQUIPMENT 


Stickle Differential Drainage and Boiler Return System—a closed pumping system that returns 
condensate under pressure from processing units to boilers at temperature only slightly lower than 
that at which it leaves traps. Bulletin No. 250. 


Stickle Regulating and Reducing Valves —two series in standard types designed and constructed 
for industries requiring dependable and accurate control within extremely close limits of variation. 
Bulletins Nos. 235 and 435. 


Stickle Open Coil Feed Water Heaters —small to large capacities, deaerating and non-deaerating 
types, cast iron or steel construction. Bulletin No. 117. 


STICKLE STEAM SPECIALTIES COMPANY 


2265 VALLEY AVENUE, INDIANAPOLIS 1, INDIANA 


SPECIALIZING FOR MORE THAN 40 
YEARS IN REDUCING THE COST OF STEAM 
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Annual Meeting of 
Edison Institute 


At the annual meeting of Edison Electric 
Institute, June 3-5, two of the important 
subjects considered were whether atomic 
energy can replace coal and water as the 
nation’s principal source of electric power 
in the near future and the possibility of 
new developments in electric house heating 
revolutio:.izing residential use of electricity 
throughout the country. C W Kellogg, in- 
stitute president, opened the meeting with 
a review of the utility industry’s record dur- 
ing 1945 and a considered forecast of what 
the next few years are likely to bring. 

Four authoritative speakers examined 
atomic power and its possible applications in 
public service. They are Dr Kenneth H 
Kingdon and Dr C G Suits of General Elec- 
tric Co’s research laboratory; Harry A Winne, 
GE vice-president in charge of engineering 
policy; and Dr John C Parker, vice-presi- 
dent, Consolidated Edison Co of N. Y. 

The electric house heating system, now 
in limited production and making its com- 
mercial bow this year, was discussed from 
the viewpoint of its possible application in 
two widely differing climatic areas of the 
U. S. J H Polhemus, president, Portland Gen- 
eral Electric Co, Portland, Ore., and J M 
Barry, vice-president, Alabama Power Co, 
Birmingham, Ala., were the speakers. 

Seven techniques in introducing a “Pro- 
ductive Power” exhibit which is soon to tour 
the nation to help industry solve many of 
its production problems were given by C B 
Stainback, manager of Westinghouse Elec- 
tric Corp’s industrial department. Produc- 
tive Power covers seven applications: ade- 
quate wiring, resistance welding, lighting, 
electric furnace brazing, infra-red drying, 
radio-frequency heating and air handling 
and conditioning. 


PRODUCTIVE POWER 


The electric industry is satisfied, Mr 
Stainback pointed out, that sustaining and 
improving our standard of living is de- 
pendent on continued increase in utilization 
of electric power in industry. Productive 
Power is a contribution to this nationwide 
effort to promote further electrification of 
American industry. It is a traveling forum 
that will bring to countless American people 
for the first time a cross section of a modern 
industrial plant demonstrating the actual 
operation of highly developed electrical 
processes largely responsible for the high 
standard of living they enjoy. 

Tomlinson Fort, manager of Westing- 
house’s central station sales, declared that 
installation of these seven electrical proc- 
esses, along with lesser war-born develop- 
ments, would increase by 27% the amount 
of hp at the command of each worker over 
the amount at his disposal during the height 
of the war production. 

J M McKibbin, Westinghouse assistant 
to vice-president who directed the Produc- 
tive Power Show declared that manufac- 
turers will be extremely dependent in the 
future upon all electrical devices to meet 
successfully the challenge of survival and 
growth. This program has been prepared to 
help manufacturers thoroughly analyze their 
problems and adopt most efficient methods to 
meet their specific needs. 
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If you need a long-life compressor...one that 
has the stamina to generate Air Power con- 
tinuously at full capacity, 24 hours every day, 
week after week... you need an Ingersoll-Rand 
Class “ES.” 

This heavy-duty compressor is designed, 
built, tested, and rated for severe service 
throughout many years, In addition, it is the 
most efficient, trouble-free single-stage com- 
pressor available. For these reasons an “ES” 
will save you hundreds, perhaps thousands, of 
dollars during its lifetime. 

Whenever you have problems concerning 
Air Power... its generation, its distribution, 
or its thousands of labor-aiding uses...call on 
an I-R Engineer. He can help you in many ways. 
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COMPRESSORS - AIR TOOLS - ROCK DRILLS + 
TURBO BLOWERS - CONDENSERS - 
CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 


189 


R 
® Ss 
5 
Libe ‘0 12s hp, 
e val vatyi, 
Free. ; 
Cith 
res 5 auto. 
Also to 150 Psi Single 
V-belt flat-bey 2500 Psi 
Moz, ° 
Mounted" Or drive by 
ang fra Vlinde, bern, Also Steam, 
ai, cyl. 


Gives You 


LONG, TROUBLE FREE 
SERVICE! 


Fig. 1635 


The attractive “Standco” Pillow 
Block shown above is sturdily 
built and is offered in a wide 
range of sizes. Babbitted and 
broached bearing surfaces, ac- 
curately machined faces. Can 
be amply lubricated. 


Write for Bulletin 


“Unbrako” and “Hallowell” products 
are sold entirely through distributors. 


Over 43 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 


Boston « Chicago Detroit Indianapolis 
St. Louis « San Francisco 


The IMO PUMP requires no gears, 
because the fluid pumped is propelled 
from suction to discharge by the action 
of three intermeshing rotors. That's all 
there is to it—no gears, valves, vanes 
or pistons! 

For simplicity, reliability and compact- 
ness select the IMO—for use in hydraulic 
service, governor service, lubrication ser- 
vice and other fluid handling services. 


for further information send for 
catalog |-132-P 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 
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GE Builds Largest 
1000-F Turbine Unit 


Announcement of a 100,000-kw maximum- 
rating turbine-generator for operation at 
inlet conditions of 1250 psi and 1000 F at 
3600 rpm has been made by turbine div of 
General Electric Co. The new unit, now 
under construction at the Schenectady works 
and scheduled for delivery in the early part 
of 1947, is the largest of its kind in the 
world, and will be used at the Essex Station 
of Public Service & Gas Co of N. J. 

The tandem-compound double-flow ma- 
chine is 77 ft long and will operate at the 
highest steam temperature so far undertaken 
for a unit of this capacity. There are 19 
high-pressure stages and five stages in the 
double-flow low-pressure side. The last-stage 
wheel carries a new 23-in. bucket of var- 
iable-angle double-warped airfoil section. 
Maximum tip speed of the buckets is 1390 
fps. Special provisions are made in the 
low-pressure turbine for greater removal of 
moisture and therefore further reduction of 
moisture-cutting on buckets. 

The generator, largest 3600-rpm machine 
ever constructed, is rated 95,000 kw, 0.85 pf, 
at 15-psig hydrogen pressure. Set is also 
equipped with a 7500-kw direct-connected 
house alternator. Hydrogen cooling of gen- 
erator is by four vertical cooler sections 
mounted in corners of generator. Stator 
core of generator is of modern  spring- 
mounted construction. 


War Assets Corp announced sale of one 
war-born industrial power plant and the 
offering of two others for sale or lease. 

Sold to Humble Oil & Refining Co was 
a toluene plant at Baytown, Tex., in which 
was installed a 3750-kva_ full-condensing 
turbine-generator and five 172,000-lb-per-hr 
boilers. The plant was operated in parallel 
with other generating facilities in a neigh- 
boring plant, of Defense Plant Corp, also 
operated by Humble during the war. 

Previously offered for sale or lease was the 
other Humble Plant at Baytown, identified by 
Plancor No. 1082. 

Offered for sale or lease were plants 
operated by Southport Petroleum Co at 
Texas City, Tex., identified by Plancor 
No. 591. Installed therein is a 100-kw steam 
turbine exhausting at atmospheric pressure 
and taking steam from the plant’s process 
line and a plant operated by Wilshire Oil 
Co, at Norwalk, Calif., identified by Plancor 
No. 912. The plant contains two 800-kw 
condensing units and a 100-kw unit exhaust- 
ing at atmospheric pressure, and two 125,- 
000-lb-per-hr oil-fired boilers. This equip- 
ment is of special design for oil refining. 


Loughnan St. Lawrence Pendred retired 
April 1 after serving the journal The Engi- 
neer, published in London, England, for 50 
years and occupying the editorial chair for 
40. He became editor in 1905 in succession 
to his father, Vaughan Pendred, who had 
himself been editor 40 years. Now Lough- 
nan Pendred is to be succeeded by his son, 
Benjamin, as editor of the journal. 


3 Questions 


that engineers ask and the 


“Saucer Test” 


SLUDGE SOLVENT 


AND FUEL OIL CONDITIONER 


Will NCC dissolve even | 
_ the hardest sladge? 


Does NCC contain caustic? 


NCC neutral and 


acid-free? 


Here’s All You Need 
To Make The “Saucer Tests” 
In Your Own Office 


a saucer from the five and dime 


a few drops of Phenolphthalein 
from a drug store 


a few drops of Methyl Orange 
from a drug store 


a few ounces of NCC (which 
we will furnish FREE) 


TEST FOR SLUDGE 


Place some sludge in a saucer (a scraping from 
the fill pipe is an easy way to get some). Add 
enough NCC to cover completely. Right before 
your eyes you will see the sludge dissolve. 


TEST FOR CAUSTIC 


The accepted test for caustic in a liquid is 
the addition of Phenolphthalein which turns 
the tested liquid pink if it contains caustic. 
Into a saucer pour some NCC. Add a few 
drops of Phenolphthalein. NCC will remain 
water-white, proving that it contains no caustic. 


TEST FOR ACID 


The accepted test for acid in a liquid is the 
addition of Methyl Orange which turns the 
tested liquid pink .if it contains acid; yellow, 
if acid-free. NCC turns yellow, proving that 
it is neutral and acid-free. 


NCC, for test, FREE on request. 


NUTMEG CHEMICAL CO, 
223 State St., New Haven 10, Conn. 
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ENGINEERED INTO 
PIPING BY NAVCO” 


* Assured Safety 


* Efficient Operation 


Careful and expert preliminary engineering 


work by Navco Engineers, in addition to * Minimum Fuel Costs 


employing the most modern fabricating 
and erection methods, are your guarantee * Low Maintenance 
of operating savings. a 

e-Fr 
Consult Navco for just a Pipe Bend, or a Nina $ 


complete Piping System. 


PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY | PITTSBURGH, PA. 


YORK CHICAGO + CLEVELAND BOSTON ATLANTA + TULSA + BUFFALO CINCINNATI 
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JEFFERSON Specialty UNIONS 


featuring the 
RECESSED BRASS SEAT 


Assure leakproofness, 
self-seating and free-flow 


Jefferson Union Tees are included in the Jefferson pe ange aton fons are ge in 
line of Specialty Unions along with 45° and 90° race OF all-female unions to save 
union elbows so that the advantages of Jefferson | 


design are made available from one source. types. 


Preference for Jefferson Unions centers in the assured leakproofness, ease of appli- 
cation, self-seating and unobstructed bore achieved by the Recessed Brass Seat, 
exclusive with Jefferson. A true machined and precision ground joint, so located 
as to eliminate the possibility of pipe ends coming in contact with it and assuring 
free-flow, provides surface contact and can be made up without the application of 
undue pressure. 


Jefferson Unions are designed to facilitate piping installation and the use of 
pesctety Unions assures better, simpler jobs with worthwhile savings in time and 
abor. 


If your nearest distributor is unable to supply your requirements, get in touch with 
us direct for prompt service. 


JEFFERSON UNION CO. 


601 WEST 26th STREET, NEW YORK 1, N. Y. 
LEXINGTON 73, MASS. 


LOCKPORT, N. Y. 


LUOLOW 63 
\/, 


For “Helpful Henriettas” — and repacking 
LUDLOW Steel Globe Valves under pressure. 
Another LUDLOW “Plus” feature — a special back 
‘seating arrangement, engineered by LUDLOW, which per- 
mits repacking the box, while the valve is under pressure! 
You'll also find built into LUDLOW Valves for the 
continued approval of operators, engineers, and maintenance 
men, a hardened steel disc that takes the stem thrust and 
prevents seizing. The disc is readily secured to the stem to 
simplify regrinding, and a variety of disc and seat ring 
materials is available for positive seating under any kind 
of service. 
Time and trial have proved LUDLOW Valves are 
long-lasting, efficient, economical. Write today for complete 
catalogs. 
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APPOINTMENTS 


De Laval Steam Turbine Co announces 
appointment of James P Stewart as special 
representative for centrifugal blowers and 
compressors. He will make his headquarters 
in Trenton, N. J. 


L W Stolte has been elected secretary of 
Fairbanks, Morse & Co, replacing Fred C 
Dierks who retired. 


J S Coffin, Jr, Co has made James R Coe, 
220 W 42nd St, New York, N. Y., their sales 
representative. 


Gilbert H Krohn has been appointed man- 
ager of sales of the Detroit district sales 
office of Globe Steel Tubes Co. Mr Krohn 
succeeds Arthur A Loeffler who retired. Wil- 
lard C Christianson has been transferred to 
Chicago district sales office as sales agent. 
Frederick K Krell has been made sales serv- 
ice supervisor, with headquarters in Milwau- 


kee, Wis. 


Republic Flow Meters Co moved its branch 
office from Carew Tower to Boesch Bldg, 
located at 3197 Linwood Ave., Cincinnati 8, 
O. Frederick H Meyers has been appointed 
manager of the Cincinnati district which in- 
cludes central and southern Ohio and east- 
ern Kentucky. 


C V Gregory has been elected district man- 
ager in Pittsburgh for Reliance Electric 
& Engrg Co. Mr Gregory succeeds Bon 
J Ballard, who becomes assistant to sales 
vice-president. 


Eight engineers rejoin Bailey Meter Co 
after being released from military service: 
J A Lucas has been assigned to his former 
position in Cincinnati office; J W Herrington 
to the Atlanta office; J E Zimmerman to 
the Detroit office; A L Danielsen to Denver 
district; S T Novak to position of quality 
engineer at Cleveland factory; H R Jamie- 
son to proposition dept in Cleveland; H C 
Schink to Boston office; Vincent Beno to de- 
velopment work in research dept. W L 
Thompson, manager of Toronto branch office, 
and W A Nelson, of the Canadian head office 
at Montreal, returned to the company’s 
Canadian subsidiary, Bailey Meter Co Ltd. 


Elliott Co names J N McClure manager 
of petroleum div, with headquarters in 
Houston, Tex.; C F McGinnis manager of 
Kansas City district; and J E Walsh man- 
ager of Houston, Tex., district office. 


Sidney M Cadwell has been made director 
of research and technical development of 
U. S. Rubber Co, with headquarters in 
New York City. Willis A Gibbons becomes 
associate director. He will devote all of his 
time to scientific research. Walter C Burns 
has been appointed district sales manager 
of mechanical goods div in San Francisco. 
Mr. Burns will have supervision over me- 
chanical goods sales in northern Calif. and 
most of Nev., including San Francisco, 
Sacramento, Stockton, Fresno and Reno. 


George P Torrence rejoins Link-Belt Co 
as executive vice-president and will become 
president on Nov 1, 1946, at which time 
William C Carter retires as president. Board 
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HEELS in perfect balance are of utmost impor- 
tance — if the fans you use for air conditioning, 
ventilation, industrial process work and/or mechanical 
draft are to give satisfactory, long-time service. 


That’s why we take such great pains with our wheel 
balancing operations! Clarage fan wheels are tested on 
highly sensitive, electro-dynamic machines as shown 
above. Both static and dynamic balance are obtained 
simultaneously — and to within close precision limits. 


And accurately balanced wheels are but one of many 
safeguards placed around Clarage air handling units 
that they may be able to operate year after year with 
minimum attention and repairs. 


Yes, you can have absolute confidence in Clarage 
equipment whatever your air handling requirements! 


PLANTS 


| 


| 


CENTRAL STATION 
AIR CONDITIONING 


Freedom from 
Vibration 


Extra Quiet 
Performance 


Long Service 
Without Attention 
or Repairs 


We build centri- 
fugal fans from 
200 to 100,000 
c.f.m. and larger, 
suitable for every 
type of industrial, 
commercial and 
public building 


service. 


Write for Clarage Catalog 
showing our complete line. 


N CO PAN 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 


FA 
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UY) in “DIVIDENDS FROM 


YOUR POWER PLANT” 


What's Your Billing in the Front Office? 


“Dividends From Your Power Plant” tells your story to the 
front office. This authoritative booklet gives management 
a clear interpretation of your job... your capacities... 
your relation to profits and production. ¥ 

It goes farther than Webster in defining the industrial 
plant engineer as a “plotter”, “designer”, “inventor” “con- 
triver”. It says that “The Engineer is a Gold Mine”—and 
proves its point! It describes how industry can profitably 
plan for the future by working closely with the plant engi- 
neer and carrying out his suggestions, his blveprints for 
improved power generation. 

Yes, “Dividends From Your Power Plant” is your story. 
But, remember, it was written for the non-technical execu- 
tive to help him understand the problems of efficient, 
practical power generation. Get your copy* — free, of 
course — After you've read it mark it for the front office. 
Such articles as “If Steam Were A Raw Material”, “Stack 
or Fan for Draft”, “Steam Isn't Frazen” will show manage- 
ment how closely related your job is to “profits from power”. 

*Incidentally, this 36 page booklet contains no adver- 
tising. 


PREFERRED UTILITIES MANUFACTURING CORPORATION 
1860 Broadway, New York 23, N. Y. 


PREFERRED UTILITIES MFG. CORP. 
1860 BROADWAY NEW YORK 23, NEW YORK 


Please send me FREE and without obligation, bulletin #1000 and the 
ten articles in booklet form, titled—"Dividends From Your Power Plant”. 


PREFERRED UTILITIES 


of directors created an executive committee 
consisting of directors Howard Coonley, Rus- 
sell Livermore and W C Carter. Mr Carter 
is chairman. Company opens three new sales 
offices: A new office at Moline, Ill, is lo- 
cated at 1608 Fifth Ave., with M J Parykaza, 
district sales engineer, in charge. Mr L R 
Clark, district sales engineer, is in charge of 
new office at 730 Temple Bar Bldg, Cincin- 
nati 2, O. An office has been opened at 
Birmingham, Ala., at 823 Comer Bldg., with 
C C Wiley, district sales engineer, in charge. 


Elgin Softener Corp announces appoint- 
ment of two new southern representatives: 
Watson & Watson, with headquarters in 
Knoxville, Tenn., will cover eastern Tennes- 
see, North and South Carolina and western 
Virginia. W Harwell Allen, with headquar- 
ters in Nashville, Tenn., will cover western 
Tennessee, northern Mississippi and north- 
ern Alabama. 


A P Hall has been elected vice-president of 
American Chain & Cable Co. He will 
continue his present duties as general man- 
ager of sales, and his headquarters will re- 
main at 230 Park Ave, New York City. 


General Controls Co added F E Weldon 
and A C Kelterborn to the New York factory 
branch sales staff. New York factory branch 
serves N. Y., N. J. and Conn. 


J F Weller has been appointed to the newly 
created post of sales assistant to president 
of American Brake Shoe Co. 


New dealership appointments announced by 
Davey Compressor Co, Kent, O., are: 
C A Lippincott & Bro Co, 3rd & Union St, 
Morristown, N. J.; Jones-Rogers Co, 418 
Schofield Bldg, Cleveland, O.; Phillips Machy 
Co, 900 E Cary St, Richmond, Va.; Phillips 
Machy & Tractor Co, 325 W 23rd St, Ballti- 
more, Md.; and Phillips Machy & Tractor 
Co, P O Box 549, Alexandria, Va. 


Dampney Co of America appoints K E 
Greene to sales staff at Chicago and W T 
Campbell to sales staff at Philadelphia. 


Appointment of Edwin L Hobson to sales 
staff of Monsanto Chemical Co’s plastic 
div was announced. Mr Hobson will spend 
several months at the Springfield plant and 
will then be assigned to one of the divi- 
sion’s branch offices. 


Robins Conveyors Ine announce retirement 
of C C Brooks, who was western manager of 
hoisting machinery div, with his headquar- 
ters in the Chicago office. 


Hewitt Rubber Corp has changed its name 
to Hewitt-Robins Inc, thereby bringing in 
the identity of its wholly owned subsidiary, 
Robins Conveyors Inc. All officers were 
reelected. Harold H Von Thaden, first vice- 
president of Robins Conveyors, was elected 
a director of Hewitt-Robins Inc. 


F K McCune and B R Prentice have been 
appointed members of General Electric 
Co’s apparatus design engineering staff, re- 
porting to E E Johnson, manager of engineer- 
ing in apparatus dept. Mr McCune will co- 
ordinate engineering cost reduction activities 
among other duties at Schenectady. Mr 
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POWER PLANTS 


ROCKBESTOS A.V.C. 
Guards Circuits Against 


and Reduces Electrical Maintenance 


in Factories, Mills and Utilities 


The reason you find so much Rockbestos A.V.C. in circuits exposed 
to severe operating conditions is that these permanently insulated 
wires, cables and cords guarantee dependable operation by eliminating 
wire-failures. 

The impregnated asbestos insulation ...an armor that withstands 
heat, aging, corrosive fumes and moisture . . . insures power, control 
and lighting circuits against failure in high ambient temperatures, 
under overloads, or exposure to oil, grease and other destructive agents. 

Eliminate repeated re-wiring and expensive maintenance by using 
Rockbestos wires, cables and cords in circuits around boilers, furnaces, 
kilns, soaking pits... and in steam tunnels, pump rooms and heat- 
exposed ducts. 

Permanently insulated Rockbestos wires, cables and cords are made 
in 125 different standard types in 300 to 5000 volt ratings and in sizes 
up to 2,000,000 CM. Everything from magnet wire to multi-conductor 
power cables ... National Electrical Code types ... and Rockbestos 
All-Asbestos constructions. For information on the advantages of 
permanently insulated Rockbestos write for a catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
145 Nicoll St., New Haven 4, Conn. 


‘The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. 
LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, at 


Rx, 
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RAILROADS 


ELECTRICAL EQUIPMENT 


The Rockbestos A.V.C. Power Cable 
illustrated (Type AVA) with an im- 
pregnated asbestos varnished 
cambric insulation, protected by a 
heavy asbestos braid, is only one of 
125 wires, cables and cords developed 
for severe operating conditions by 
Rockbestos. All are designed to resist 
the destructive effects of heat and 
moisture, corrosive fumes, grease, oil 
and flame. 
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10 Advantages of NICHOLSON 
->EXPANSION STEAM TRAPS 


|. Easily adjusted for any pressure from 0 to 250 
lbs. without change of valve or seat. 


2. Valve is adjustable for regulating temperature 
of condensate. 


3. Entirely automatic action. 
4. Quiet, continuous discharge. 


For complete 5, Discharge air as efficiently as water. 

details of these 

effective, low. © Wide open when cold. 

cost expansion 7. No air binding; no freeze-ups. 

pions oe 8. Valve and seat of hardened stainless steel. 
TIN 444. 9. In various overall lengths, 18" to 40", to suit 


space. 


10. Two types: thermostatic; continuous flow. 


W. H. NICHOLSON & CO. 


125 OREGON ‘ST., 
WILKES-BARRE, PA. 


RIGHT FOR ALL YOUR 
WIRE ROPE JOBS 


No matter what kind of wire rope your job calls for, 
Macwhyte can supply it in the correct grade and size. 


® Made from selected, laboratory-tested steels. 

® Wire is drawn in our own mill under strict metallurgical control. 
® Carefully supervised by experienced workmen. 

® Highest quality for maximum service, safety, economy. 

@ PREformed or Non-PREformed. 

® Carried in stock by Macwhyte distributors and branch warehouses. 


MACWHYTE COMPANY 


2944 Fourteenth Avenue, Kenosha, Wisconsin 


Makers of the correct rope for your equipment 


NO. 883 


Of = 
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Prentice will co-ordinate design engineering 
activities in development of nuclear powe: 
projects. Harold L Aldrich has been made 
district representative in New York office of 
chemical dept. Mr Aldrich will be GE sales 
representative for Glyptal alkyd resins. 


General Electric Co elects George P Leh- 
mann to newly created post of assistant man- 
ager of plastics divisions. Guy M Stone has 
been made manager of Coshocton, O., plant 
of plastics divisions. Tire Coshocton factory 
is now under construction. David FitzGerald 
has been named manager of employe rela- 
tions for plastics divisions. 


F B Ennis has been appointed manager of 
manufacturing of General Electric Co’s 
wiring device div. Following men have been 
appointed to GE plants under his jurisdic- 
tion: J R Murray is now assistant manager 
of manufacturing of wiring device div and 
superintendent of wiring device section at 
Bridgeport, Conn. C A Devore has been 
named manager of Mt. Vernon, N. Y., works. 
H R Geiman is manager of Meriden, Conn., 
works. E G Hopkins becomes manager of 
Norfold, Conn., works. R L Priestley is now 
manager of new Saugerties, N. Y., works. W 
A Stott has been named manager of Miller- 
ton, N. Y., works. H B Turner becomes 
manager of Lowell, Mass., works. 


Wilms, Weaver & Co has been dissolved 
by mutual consent. Mr Weaver will con- 
tinue in the same general line under firm 
name of Charles Weaver & Co, handling 
steam-turbine generators, general power-plant 
equipment, diesel engines, etc, with head- 
quarters in Penobscot Bldg, Detroit 26, 
Mich. Mr Wilms will operate in the future 
as Walter H Wilms & Co, specializing in 
general construction and marine equipment, 
with offices in Guardian Bldg, Detroit. 


Following veterans returned to their pre-war 
jobs in industrial div of Timken Roller 
Bearing Co: R G Harmon, field engineer- 
ing, Chicago; D G Gibson, field engineering, 
Cincinnati; S T Salvage, assistant district 
manager, industrial div, Cleveland; R L 
Williams, field engineer, Cleveland; F J 
Hartshorne, field engineer, Milwaukee; and 
L M Meyer, field engineer, Pittsburgh. L H 
Gegenheimer, former War Production Board 
member, is now district manager of indus- 
trial div in Boston. 


Don G Mitchell was elected president of 
Sylvania Electric Products Inc. Walter 
E Poor was elevated to chairmanship of 
board of directors. B K Wickstrum has been 
appointed general sales manager of lighting 
products, with office in New York City. 


Wright-Austin Co elected following officers: 
Clark C Wormer, president and general man- 
ager; William J Champion, vice-president in 
charge of production; and H Gordon Wood, 
secretary. 


New York office of Sterling Engine Co has 
moved to 401 4th Ave, New York, N. Y. 


H W Tuttle, formerly president, H W Tuttle 
& Co, Adrian, Mich., has announced sever- 
ance of his connection with that firm and 
formation of a new company in Marysville, 
Mich., to design and manufacture Clairel 
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RECOGNIZED protection for chemical reaction vessels and othet a 

pressure equipment containing corrosive chemicals: SAFE? 

BEADS ssolate relief valves from. gummy materials which would 

otherwise rendet valve poperative- 

opviousl there be no leakage a SAFET™ &g 
HEAD rupture discs such. as often. with 4 

relief valve> 

BUT the mportant feature is the great capacity: When 

the SAFETY PEAD rupture disc preaks from over-pres” 

sure, YOU have 2 full sizes straight through reliet openins: 

write FoR cAT TODAY 


WING 


DO WHAT 
NO OTHER 

FORM OF PLANT 
HEATING CAN DO 


Not just another unit heater, the 
WING REVOLVING HEATER is 
unique in that it does what no other 
heater can do—its slowly revolving 
outlets gently distribute the heat con- 
tinuously in a constantly changing 
direction. It reaches over, around and 
under obstructions into out-of-the-way 
corners, its moving streams of heated 
air quickly warm up a plant in the 


MAKES WORKERS FEEL COMFORTABLE, LIVE AND INVIGORATED- 


REACHES OVER AND AROUND OBSTRU 
THE-WAY CORNERS . . . 


CTIONS AND INTO OUT-OF- 


Above: Wing Revolving Unit Heaters in a 
typical low ceiling type of installation. 
Revolving Heaters are also made for prac- 
tically any height roof or ceiling. 


morning and its properly warmed, 
healthful air currents thoroughly dis- 
tributed, create a sensation of live, 
invigorating comfort for the workers. 
Wing Revolving Unit Heaters are used 
in many of the country’s leading in- 
dustrial plants. Write for a list of 
installations. 


L. J. Wing Mf.Co. 


50 Seventh Ave., 
New York 11, N. Y. 


Factories at Newark, N. J. 
and Montreal, Canada 
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7:30 AM. 


ABSENTEEISM DUE TO COLDS RESULTING FROM DRAFTS, 
CHILLS OR OVERHEATING 


FOC PROCESS HEATERS 


REVOLVING UNIT HEATERS 


HEATERS 


VENTNATING Fans 


wire-wound industrial heater and resistor 
components. President of the new organiza- 
tion, St. Clair Electric Products Co, is 
Richard H Asam. As vice-president and 
general manager, Mr Tuttle is in direct 
charge of sales and engineering. R H Davis 
is factory superintendent of the new com- 
pany. Other officers include John D Scofield, 
secretary, and Fred E Birtch, member of 
board of directors. 


Bacharach Industrial Instrument Co an- 
nounces return of A H Anderson, after mili- 
tary service, as manager of heating div. 


William A Marshall, vice-president in charge 
of factory operations of K-D Lamp Co, 
Cincinnati, has been elected a director. 


Security valve div of Security Engrg Co, 
Whittier, Calif., a member of Dresser Indus- 
tries, Inc, has been acquired by Kerotest 
Mfg Co, Pittsburgh valve manufacturer. A 
new manufacturing plant has been acquired 
at Slauson and Alcoa Ave, Los Angeles, 
where present line of Security cast- and 
forged-steel valves and Kerotest valves will 
be produced for Pacific Coast and western 
distribution. At the same time, formation of 
a new co, Kerotest Pacific Co, had been an- 
nounced. This co is to be operated as a 
subsidiary of the parent Pittsburgh co, Kero- 
test Mfg Co, to serve Security valve and 
Kerotest customers throughout the western 
states. General sales offices will be at 3305 
E Slauson Ave, Los Angeles. Officers of 
Kerotest Pacific Co are as follows: Edward 
G Mueller, president; Stanley J Roush, vice- 
president and general sales manager; Walter 
G Swaney, secretary-treasurer. 


Frederick C Esser, formerly purchasing 
agent of Bryant Electric Co, a subsidiary of 
Westinghouse Electric Corp, has returned 
to Bloomfield, N. J., as purchasing agent of 
Westinghouse lamp div. T Addison Clohosey 
has been named purchasing consultant and 
Harry D Hanafus assistant purchasing agent 
of this div. 


David M Salsbury has been appointed execu- 
tive vice-president of Westinghouse Electric 
Supply Co. Mr. Salsbury succeeds Walter 
Williamson, who has retired. 


R G LeTourneau, Inc, announces election 
of Stanley D Means to newly created position 
of domestic sales manager. Mr Means will 
have responsibility over all sales in U. S., 
Canada, Hawaii and Alaska. His duties will 
include management of eastern, central and 
western sales territories, and governmental 
sales, as well as continued personal super- 
vision of industrial sales. 


S B Applebaum, vice-president and direc- 
tor, H L Tiger, vice-president and direc- 
tor, and Norman E Brice, mechanical en- 
gineer, resigned from the Permutit Co. H 
L Bechner and A D Way have been ap- 
pointed technical manager and chief me- 
chanical engineer respectively. Mr Bechner 
will also serve as chairman of the engineer- 
ing committee. 


Messrs Applebaum, Brice and Tiger are or- 
ganizing a new company under name of 
Liquid Conditioning Corp which will carry 
on a general business in field of water con- 
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Whatever combination of conditions your springs must fight... 
CORROSION + RUST + HEAT - COLD + HIGH STRESS + FATIGUE 


Whatever type of spring you need... 

COMPRESSION + EXTENSION + TORSION + SPIRAL + FLAT + CLIP + RETAINER + GARTER - BANANA 
Consider these alloys first... 

MONEL* + MONEL* INCONEL® - “Z” NICKEL* NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INcCO Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 
Now, rustless, high-strength springs can be made of five different INCo Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F.or even higher. 
And they cost so much less than special alloy springs that it is practical to use 


them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 


That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 


C L mane 
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Quick Way to Clean 
Surface Condensers 


EGULAR cleaning of 

surface condensers pays 
for itself in two ways. High 
vacuum is maintained. Oper- 
ating efficiency is increased. 
Make this maintenance task 
easy on yourself, easy on your 
pocketbook ... try the mod- 
ern Oakite technique. 


Plant-proved Oakite methods 
for removing sludge and 
other insulating deposits from 
steam side of tubes; for remov- 
ing lime scale from water 
side are fast, effective. You 
will find Oakite degreasing 
and descaling solutions re- 
move all deposits thoroughly, 
speedily. Normal vacuum is 
quickly restored. Equipment 
out-of-service time is re- 
duced to a minimum. 


Technical Data FREE! 


A new 20-page Digest out- 
lines methods for establish- 
ing significant savings on this 
and 70 similar maintenance 
cleaning jobs. Write for your 
FREE copy today. On your 
letterhead, please. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N. ¥. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Conada 


OAKITE 


CLEANING 


MATERIALS METHODS 
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ditioning. Also, they will provide equipment 
and materials for conditioning other liquids. 
Present offices of the new company are at 423 
W 126th St, New York City, and a new plant 
will be constructed at Linden, N. J. 


Universal Lubricating Systems, Inc, an- 
nounces election of Austin L Staley as presi- 
dent and William P Farrell as vice-president. 


Golden-Anderson Valve Specialty Co 


moved from Fulton Bldg to Keenan Bldg, 
Pittsburgh 22, Pa. 


Appointment of Robert A Rankin as sales 
manager of diesel engine div, Chicago 
Pneumatic Tool Co, was announced. 


Name of Coaltoter Conveyor Co, 310 S 
Michigan Ave, Chicago, has been changed to 
Material Movement Industries. 


Formation of a new sales organization to 
handle all sales activity of Pennsylvania 
Flexible Metallic Tubing Co, Philadel- 
phia, was announced. The new organiza- 
tion will be known as Penflex Sales Co and 
will be headed by Howard L Boetsch. Home 
office of sales co will be at plant of parent 
firm, 72nd St and Powers Lane, Philadel- 
phia. Sales activity of New Orleans branch 
of Pennsylvania Flexible Metallic Tubing 
Co has been taken over by offices in Hous- 
ton, Tex. Paul H Lynch has been made sales 
manager of Houston office and A L Wimber- 
ley becomes assistant to Mr Lynch. 


Manzel Brothers Co appoints Herbert H 
Roosa sales manager. 


R M Wilson Jr has joined technical service 
section of development and research div of 
International Nickel Co, at New York, as 
a welding engineer. 


William A Mudge, assistant director of 
technical service of International Nickel 
Co’s development and research div, at New 
York, has been elected chairman of New 
York chapter of American Society for 
Metals, to serve during the coming year, 
1946-1947. Harold L Geiger, head of Chi- 
cago technical section of development and 
research div of International Nickel, has 
been elected chairman of Chicago chapter 
of American Society for Metals for the 
year beginning Sept, 1946. 


Chester Mfg Co, which has been operated 
for past five years as a partnership, has in- 
corporated and is now known as Chester 
Hoist Co. The officers are Hal F Wright, 
president; Mary T Wright, vice-president; 
Harry E Hill, secretary and treasurer. 


Kieley & Mueller, Inc, announce appoint- 
ment of Stentz Equipment Co, Tulsa, Okla., 
as sales representative for their lines of 
diaphragm motor valves, pressure regulators 
and liquid-level controls. Territory served 
by Stentz organization covers Okla., Kan. 
and Tex. panhandle. Ryder Equipment Co, 
St. Louis, Mo., were made representatives 
in Mo. and southern III. 


Ward Keener has been elected to office of 
vice-president for employe relations of B F 
Goodrich Co, Akron, O. In this new 
capacity, Mr Keener heads a new div re- 


STOP toss ar vow 


stop ==." 


CRITICISM... FROM 


CONSERVATIONISTS! 


YOUR. 
ZONE of PROTECTION 


Burkey Electric Fish Screens solve . 
your fish control problems— 
_ cheaply, effectively, harmlessly. 
Electronic impulses keep fish of all 
sizes safely away from intakes or © 
outlets. The electrode systems are 
| custom-built for your particular 
 intake—designed to permit a full 
| head of water. No screen clean- 
ing necessary. 

Every Burkey installation is — 
engineered to your problem re- 
gardless of size. Burkey Electric” 

_ Fish Screens are thoroughly proven ° 
_ by years of service in condensing 

watetintakes, hydroelectric plants, 
“water systems ‘arid industrial’ pump- 
“ing installations. Recommended by 
State. ‘Conservation Officials. 


* SEND FOR LITERATURE 
AND QUOTATIONS 


ELECTRIC FISH SCREEN CO. 


1130 Poinsettia Place Hollywood 46, Cal 
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LL’S exclusi 

SPECIFY BUE exclusive.. F 
“Buell’s Exclusive 6” refers to the — minimum cost of maintenance (3) long life. 

six design features which distinguish Buell — A record of guarantees fulfilled, of virtually s 

(van Tongeren) Dust Recovery Systems trouble-free service. 

from all other mechanical dust collectors. “Buell’s Exclusive 6” are briefly described Be: 

These six mechanically-important fea- in the paragraphs immediately below. In a 


tures have made possible a three-point following sequential advertisements each 


record of achievement in industrial dust — feature will be separately illustrated and | 
recovery: (1) high operating efficiency (2) described in interesting detail. = 
is The “Shave-Off” . .. The patented van Tongeren Correct Hopper Design . . . Plays a most impor- f 

principle, exciusive with Buell. Utilizes the “double tant, often disregarded, part in dust collection Fs 
eddy” current, establishing a highly efficient collection efficiency. Dust disposal facility must be anticipated in ‘g 
force. the initial overall design. i 


Large Diameters . . . Permit use of extra thick 5 

efficient distribution of the dust load. Buell's 

“ooh manifolding method has flexibility, discharging gases 
ging. Ke asion. from any side or end. 


Extra-Sturdy Construction... Rolled and welded, Inner Welds Ground Smooth . . . Proper finishing 
one piece construction; hoppers braced with 3” of inner welds effects operating efficiency, re- 
channels to withstand vibration. duces erosion, ensures longer life. 


BUELL ENGINEERING COMPANY, INC. 
Buell’s book—“The van Tongeren 
System of Industrial Dust Recovery” : b 10 Cedar Street, New York 5, N. Y. 
—illustrates and explains the patented 
van Tongeren principle and its many DuUecH Sales Representatives in Principal Cities 
applications to industry. 
| DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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The gate can't bind in 


Coal Valves 


Try this practical 
demonstration ... 
see why for yourself! 


The gate in a S. E. Co. Coal Valve can’t 
stick because it is closed and opened by 
twin racks and pinions, each side advancing 
the gate exactly the same distance. Thus 
the gate moves open or shut easily and 
smoothly. To see the proof of the effective- 
ness of this method, place a book on your 
desk and try to push it away with one 
finger, as shown in Fig. 1, without letting 
the book turn. Now place both index 
fingers against the book, as in Fig. 2, and 
push, with both fingers moving at the same 
speed. That's all—and that’s one of the 
reasons a S. E. Co. Coal Valve won’t bind! 
Write for bulletins on the Coal Valve and 
other S. E. Co. Products. Address Stock 
Engineering Co., 715 Hanna Bldg., Cleve- 
land 15, Ohio. 


* 
CONICAL 
Non-Segregating 


sponsible for all employe relations activ- 
ities throughout the organization. B A Evans 
has been named manager of wheel and 
brake manufacturing dept. The co _ re- 
cently purchased the airplane wheel and 
brake div of Hayes Industries, Inc, where 
manufacturing operations are being con- 
ducted at present. Appointment of R J 
Keller as technical manager of wheel and 
brake manufacturing dept also was an- 
nounced. 


Hammel-Dahl Co appoints Wayne B Far- 
ley district manager of their Pittsburgh 
office. 


C J Merritt joins Consolidated Industries, 
Ine. He will be in charge of research and 
design on gas heating equipment. 


* Foote Bros Gear & Machine Corp an- 
nounces appointment of Charles U S Grant 
to Cleveland oflice. 


C C McDermond has been made represen- 
tative of welding fittings div of Tube 
Turns, Ine, in Venezuela and Columbia, 
S. A. Mr McDermond and his assistant, 
C T McCoy, made their headquarters in 
Apartado No. 331, Maracaibo, Venezuela. 


Hi K Porter Co and subsidiaries announce 
opening of a new district office in Paul 
Brown Bldg, St. Louis, Mo. R E Nelson 
will be in charge of sales for Porter process 
equipment, Devine refinery and _ process 
equipment, Quimby pumps and Porter loco- 
motives. 


Malcolm P Ferguson was elected president 
of Bendix Aviation Corp, succeeding Er- 
nest R Breech who has resigned to become 
executive vice-president and a director of 
Ford Motor Co. 


Gulf Engrg Co, 916 S Peters St, New Or- 
leans, La., has been appointed to handle 
account of Hungerford & Terry, Ine. 
Ralph M Westcott Co, 1700 S Main St, 
Los Angeles, Calif., has been made southern 
Calif. sales representative. 


Freedom-Valvoline Oil Co announces 
merger of Freedom Oil Co, Galena Oil Corp 
and Valvoline Oil Co. William G Bech- 
man is chairman of board of directors; Gus 
P Doll, vice-chairman of board of directors 
and executive vice-president; and Earle M 
Craig, president. 


Appointment of S H Bivins as manager of 
western regional industrial sales has been 
announced by Detrex Corp. His head- 
quarters will be in Chicago. 


U. S. Radiator Corp elected Wesley J 
Peoples chairman of board of directors and 
acting president. L Gillespie Erskine con- 
tinues as a director and consultant to co. 
Carroll M Baumgardner was elected execu- 
tive vice-president. All other officers were 
re-elected. 


Appointment of Robert H Davies to head 
a new engineering div which will combine 
the previously separate functions of prod- 


——— ilies and Coal Scales uct development, product engineering and 


technical service is announced by Parker 


“POWER July 1946 


— 
. 
° 
y 
. 
‘ 
j 
\\ 
| 
‘ 
f ‘ 
if 
H 
NEERING 3 
ENGI 
‘ 
‘a 


TO ID 


== 


Electric circuits on machines, panelboards, 
control devices and the like are easily traced 
and identified when wired with Flamenol 
Cable. The smooth, impervious insulation of 
Flamenol stays bright and clean. Seven colors 
provide for permanent coding of complex 
circuits. 

Once wired with Flamenol, electric circuits 
are well protected for the full life-span of the 
machine. All the usual causes of insulation 
damage have little if any effect on the insu- 
lation of Flamenol, as these actual cases show: 


OIL WON'T HURT IT—In a chemical process plant, leads 
to oil-immersed motor controls were a constant source of 
trouble, until rewired with Flamenol. They’ve never 
given trouble since. 


wire a battery-charging set-up, Flamenol didn’t fail 
despite ‘“dunking’’ with electrolyte. In paper-mill 
wiring, it stood up against alkalies. 


GENERAL @ ELECTRIC” 
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SOLVENTS WON'T HURT IT—Flamenol ended wiring 


troubles on printing presses where inks splashed on 
the wiring. 


MOISTURE WON'T HURT IT—After 7 years underground 
in damp soil, Flamenol insulation was still impervious. 


AGE WON'T HURT IT—In a seven-year test under Florida 
sunlight, the insulation on Flamenol cable showed no 
signs of deterioration. 


ft. 


ANOTHER G-E ACHIEVEMENT RESULTING FROM 
“FULL-RANGE” RESEARCH 


Long before the rubber shortage, G.E. had been seeking a 
“better-than-rubber” insulation for low-voltage wire and 
cable; an insulation that would be slow to age, hard to burn, 
and able to resist acids, oils, water, and alkalies. Soon, 
chemists in the G-E laboratories produced such an insulation 
from plasticized polyvinyl chloride. G-E process engineers 
then took the new insulation, and prior to 1936 had solved 
the problem of its application to a conductor on a practical 
basis. The result was Flamenol, the first wire and cable to 
be insulated with long-lived, tough, plasticized polyvinyl 
chloride—another G-E first. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


5002-58-1200 


203 


7 a 
CABLE 

or wiring thats 

MILD ACIDS AND ALKALIES WON'T HURT IT—Used to om 

= 


10 REASONS WHY 


FLEXO JOINTS 


WILL PROVE DEPENDABLE 
IN YOUR PLANT 


© Gives a Full Range of Easy Movements © Nominal First Cost 

© Has The Flexibility of Hose © Fully Protected From Dirt 
© Has The Strength of Pipe e Made of 4 Simple Parts 
© Unrestricted Flow of Fluid at all Times © Dependable Service 

© Exceptionally Low Maintenance Cost © Simple To Install 


“a” 


Installation of Flexo Joints wherever a swing joint is required will prove a wise and 
economical move because they have been tried and tested throughout the years and 
have proven their durability and efficiency in many plants. 

Unusually low maintenance cost plus no complicated parts to get out of order make 
them economical to use. 

Ruggedly made for long, hard service. Pipe sizes range from 1% inch to 3 inches. 


Send for illustrated literature and data 


FLEXO SUPPLY COMPANY Inc., ote), 


In Canada: S. A. ARMSTRONG 115 Dupont St., Toronto (5), Ontario 


SPECIFY FLOORING 


for maximum light 
and ventilation! 


Hendrick Mitco open steel flooring has rectangular 
openings that afford maximum light and ventilation 
—a 90% open area! Mitco performance and service 
life always measure up to expectations because 
Mitco’s square edge bars are formed into an integral 
unit and provide a safe, non-slipping, level walking 
surface. It has no bolts, nuts or rivets to collect dirt 
and obstruct light. If you will send details of your 
area to be covered, indicating size, type and location 
of supports, Hendricks will prepare a Mitco recom- 
mendation. 


HENDRICK 


Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 


Mitco Open Steel Flooring, 46 DUNDAFF STREET, CARBONDALE, PENNA. 


“Shur-Site” Treads and 
Amorgrids. 


Sales Offices In Principal Cities 
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Appliance Co. Emmett C Hartley be- 
comes manager of a new special products 
div which has been established to handle 
manufacture and sale of rubber and plastic 
products. Leland H Schmohl will continue 
direction of product development in new 
engineering div as chief design engineer. 
Henry M Reese has been made special field 
sales application engineer with headquarters 
in Cleveland. 


American Well Works appoints Henry H 
Teplitz Advertising Agency, Chicago, as ad- 
vertising counsel. 


Scovill Mfg Co announces appointment of 
G K Thornton as advertising manager. 


Charles E Klaus has been made Allen- 
Bradley representative for Portland, Ore., 
area, taking over territory formerly served by 
Garland-Affolter Engrg Corp. Mr Klaus is 
located at 1233 N W 12th Ave, Portland, 


Oregon. 


Farris Engrg Co announces that their De- 
troit representative, DuBois-Webb Co, has 
recently added Howard Kalbfleisch to their 
sales engineering staff. He will assist in 
engineering sales and service of Farris safety 
and relief valves in Mich. territory. 


Walter P Berg has been appointed general 
manager of machinery div of Dravo Corp. 
Mr Berg assumes duties of W K Fitch, who 
became board chairman. 


Ampco Metal, Ine, announces transfer of 
Gordon E Brown to Hartford, Conn., dis- 
trict as field engineer. 


Jerry Sabin has been made director of ad- 
vertising for all divisions and subsidiaries 
of Colorado Fuel & Iron Corp. He will 
continue to maintain headquarters in Den- 
ver. Matthew R Roose becomes export 
manager. Mr Roose will continue to be 
located at 500 Fifth Ave, New York, N. Y. 
In addition to Wickwire Spencer Steel Div, 
other parts of Colorado Fuel & Iron Corp 
which will be under his direction are the 
Colorado Div and California Wire Cloth 
Corp. 


Ladish Drop Forge Co announces ap- 
pointment of C R Standen as advertising 
manager. 


Cutler-Hammer, Inc, announces opening 
of a new oflice in Rockford, IIL, at 1404 N 
Main St. Office will be in charge of G I 
Wolff. R E Ford will be resident sales 
engineer. 


Oscar B Schier II has been appointed secre- 
tary to standing committee on professional 
divisions of American Society of Me- 
chanical Engineers. 


Titus G LeClair, chief staff engineer, Com- 
monwealth Edison Co., has been elected 
president of Western Society of Engi- 
neers for the year 1946-1947. William VY 
Kahler, general manager, Illinois Bell Tele- 
phone Co, becomes first vice-president; 
Verne O McClurg, consulting engineer, 
firm of Mundie-Jensen-McClurg, becomes 
second vice-president; M W Casad, plant 
extension engineer, Illinois Bell Telephone 
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FOR EFFICIENT POWER — 


WASTE WOOD MUST BE HOGGED 
Since 1938, the Jeffrey Hog has been 
used to make an economical and highly 
efficient fuel in the power plant designed 
by Sill and Warrington, Consulting 
Engineers of Boston for the Heywood- 
Wakefield Company of Gardner, Massa- 
chusetts. We will be glad to tell you more 
about this job. 


Baltimera 2 Clevelead 13 Morice 
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“SEAMLESS. COPPER. 


GUARANTEED 
TO STAND UP! 


kvery Hercules Float carries our guar- 
antee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 


Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 


You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
zive long, dependable, economical service. 
Insure carefree maintenance of water 
level im your heaters, tanks, reservoirs 
and other equipment by specifying 
“HERCULES.” 


a 
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FEED AND 
GENERAL HIGH 
.PRESSURE SERVICE 


Co, was re-elected treasurer; Leigh S Keith 
remains as secretary. New members of so- 
ciety’s board of directors are J de N 
Macomb, assistant to vice-president, In- 
land Steel Co, and Henry Penn, district en- 
gineer, American Institute of Steel Con- 
struction. 


Midwest Research Institute, Kansas City, 
Mo., has announced formation of its engi- 
neering mechanics section. Previously, work 
in this field was done under supervision of 
applied physics section. Martin Goland has 
been appointed chairman of the new sec- 
tion. Clayton O Dohrenwend will serve 
as research consultant and senior scientist. 


Georgia Tech has organized the Georgia 
Tech Research Institute as successor to 
earlier Industrial Development Council be- 
eause of increased volume of industrial 
research and development conducted at the 
school. It is a non-profit organization with 
Fuller E Calloway Jr, chairman; Blake R 
Van Leer, president of Georgia Tech, vice- 
chairman; Harry L Baker Jr, president; 
Gerald A Rosselot, director of research and 
secretary; and Cherry L Emerson, treasurer. 


Bituminous Coal Research, Ine, has 
made following appointments to BCR tech- 
nical advisory board: C R Mabley Jr, John 
Mitehell and Charles J Surdy. 


Publie Service Co of N. H. has promoted 
Carroll F Kelley to position of domestic 
sales manager, with offices in Manchester, 
N. H. 


R C Cox has been made manager of newly 
created publicity dept of Philadelphia 
Eleetric Co. 


Alois Hoefle returns to Toledo Edison Co, 
after military service, as superintendent of 
company’s system operation. 


Thomas M Burton has been appointed chief 
engineer of steam stations, Boston Edison 
Co, succeeding the late Richard Brown. 
C R Irving and H E Stickle have been 
named assistants to chief engineer of steam 
stations. 


Homer M Pace, Charleston, vice-president 
of South Carolina Power Co, was elected 
president of Southern Association of Sci- 
ence and Industry recently. 


Geo H Gibson Co, industrial advertising 
agency of New York City, has added Harry 
Bauer, production manager, and J Doran 
Williams, art director, to its staff. 


OBITUARIES 


Weston M Fulton, 75, inventor of a device 
for thermostatic control of temperatures and 
head of Fulton Sylphon Mfg Co until 1930, 
died in Knoxville, Tenn., on May 16. 


Thomas P Boyd, 47, treasurer of Pump 
Equipment & Engrg Co, Cambridge, Mass., 
died at Malden, Mass., on May 23. 


Charles A Hall, superintendent of Cabot 
hydroelectric station of Western Massachu- 
setts Electric Co, Montague City, died re- 


* 
FREEDOM 
From Scale 

Is the Right of Your 
Boiler. As you reduce 


scale You decrease 
fuel— And Increase 


Power. Here's How— 


SAND-BANUM 


“The Entirely Different Boiler and 
Engine Treatment” 
Automatically and in Absolute Safety 
to Personnel and Equipment, Removes 
and Prevents Boiler Scale and Cerro- 


Generally speaking, the conductivity of 
boiler scale is about 1/48 that of iron. 
1/32 of an inch of scale is estimated 
to waste 140 Ibs. of fuel per ton, or 
10% surplus fuel consumption. 


Sand-Banum 


unnecessary. 


makes water analyses 
lt is a pure vegetable 
compound of tropical resins. Remains 
constant under application of heat, 
and unfailingly reaches the most inac- 
cessible parts. 


GIVE YOUR BOILER 


This New Freedom from scale and cor- 
rosion. Get more power from less 
fuel, and lessen shut-downs regardless 
of water or operating conditions. 


Write for Data Today 


AMERICAN SAND-BANUM 
COMPANY, Inc. 
9 Rockefeller Plaza, New York 20, N. Y. 
Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 


and at other convenient points including 
leading supply houses 


Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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@ When you think of a reducing tee you always picture 
it as reducing in the branch. But this one, for the peculiar 
purpose it serves, had to be made the other way around. 
It’s a seamless, carbon-moly forging, five inches in the 
run with a seven-inch branch—an “increasing” tee, so to 
speak; one more example of those kinks that are found 
so abundantly in the Taylor Forge bag of tricks. 


The “know-how” acquired during many years of performing these 
special—often extremely difficult—manufacturing operations, has a 
mighty important bearing on our standard line of WeldELLS, Weld- 
ing Tees and other Taylor Forge Welding Fittings. 


It means that in developing WeldELLS we did not have to ask what 
kind of fitting is easiest to manufacture. Instead we asked what com- 
prises the ideal fitting, and then, with every special facility and process 
at our command, made that conception a reality. 


That is why WeldELLS have tangents . . . why they have extra rein- 
forcement where service stresses are greatest . . . why they have such 
extremely accurate dimensions . . . why they have the features listed 
opposite . . . why, in short, 


¥V 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


® Seamless — greater strength 
and uniformity. 

®@ Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

@ Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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ADACAST 


castable refractory 
that pours like concrete 
. SO easy fo use... 
economical, efficient ... 


that unskilled plant labor 
can produce fine results. 


Excellent for casting fur- 
nace door linings, burner 
blocks, etc. Don't wait six 
weeks or longer for spe- 
cial shapes — make them 
yourself. 


784 S. Swanson St., Philadelphia 47, Pa. 
in Canada, Canadian Botfield Refractories 
Co., Ltd., 171 Eastern Avenue, Toronto 


SCHERR 


PRECISION INSTRUMENTS 
For Close Reading 


HAND TACHOMETERS 


Measure rpm without tim- 
ing or calculation while 
held against end of rotat- 
ing shaft. Any variation 
in speed caused by belt 
slipping, overload, etc., 
is instantly noted. Also 
have disc for measuring 
surface speeds in feet per 
min. Made for speeds 
from 30 to 12000 changing 
speed range by new rotat- 
ing shift mechanism. Other 
types to 48,000 rpm. Write 
for details. 


SPEED INDICATORS 


Gives direct readings 
in rpm in a test re- 
quiring only 6 seconds. 
Needle remains at 
reading until released 
by pressure of button. 
Also measures linear 
speeds using disc at- 
tachment. Two types, 
ranges to 20,000 rpm. 
Full data on this and 
other Scherr speed 
measuring instruments 
on request. 


GEO. SCHERR C0., I Inc. 


Lafayette St. 
New York 12, N.Y. 


To Get the Answers 
on Questions About .... 


Mechanical Transmission 
Boilers & Heating 

Pumps and Compressors 
Diesel and Gas Engines 
Steam Turbines, Condensers 


Valves, Piping and Fittings 


... READ 


330 WEST 42ND STREET 


Covering the Generation, Transmission and Application of ALL the Power Services 


Electricity 

Oils and Lubrication 
Refrigeration 

Fuels and Furnaces 
Steam Engines 


Meters and Instruments 


REGULARLY 


* NEW YORK 18, N.Y. 


HANDY REFERENCE BOOK 


IS FREE... 


You'll find it as helpful to you as it 
has been to thousands of other power 
plant men. Its 88 pages are owe 
with authoritative information . . 

theoretical and practical. It contains a 
simple explanation of the meaning of 
pH control, a special discussion on the 
importance of control of pH, phos- 
phates, silica and nitrates in boiler 
water; precautions to be observed in 
making determinations and descriptions 
of Taylor Comparators for boiler water 
control. 


Get it... read it... and benefit! No 
obligation, of course. Your dealer bas a 
copy for you... or write direct. 


TAYLOR CHROMATE 
SLIDE COMPARATOR 


for controlling calcium and sodium brines 


Designed to show you, by direct color 
comparison, the chromate concentra- 
tion. Simple and easy to use .. . ac- 
curate because Liquid Color Standards 
CARRY AN UNLIMITED GUARAN- 
TEE AGAINST FADING. Two Chro- 
mate Comparators are available; one for 
refrigerating brines and the other for air 
conditioning. Both slides work on 
Taylor pH and phosphate bases. 


Chromate Comparator........... .$15.25 

In Wooden Carrying Case. ...... .$20.25 

Slide only with funnel and _ filter 
paper $ 


Details of this and other Taylor 
Comparators are contained in free 
reference book offered above. See 
your dealer or write direct. 
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More and cheaper steam is assured b 
the CARBOFRAX silicon carbide brick 
setting designed for use with the Perfec- 
tion heavy duty stoker shown here. Of 
course, the actual height of the lining 
may vary with operating conditions... 
but there is no question of increased 
efficiency and economy. 

Here is why. 


Clogging, heat consuming and space 


“Carborundum” and "'Carbofrax”’ are 
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WALL BRICK DATA 


PERFECTION heavy duty STOKER 


WLLL, 


INZ 


NSE 


get more 


taking clinkers do not cling to the hard 
surface of CARBOFRAX brick. Even 
at extremely high temperatures, these 
brick do not provide an anchorage be- 
cause they do not soften. The entire 
grate area remains free for more effi- 
cient combustion. A cleaner, more ac- 
tive fire means savings in fuel cost. 


Steam production is further increased 
by continuous extended life from the 


CARBOFRAX brickwork. Reports of 8 
to 10 years—even longer—on-the-line 
service are on record. In comparison 
with ordinary refractory installations, 
outages for repairs are hardly worth 
mentioning. The resultant drop in both 
labor and material costs alone is worth 
looking into. 

As a matter of fact, you will find it 
well worthwhile to make a complete 
investigation of all the advantages of 
CARBOFRAX settings. It’s easy to get 
complete information on how their 
elevated refractoriness, great mechani- 
cal strength at high temperatures and 
outstanding resistance to both mechan- 
ical and flame abrasion can improve 
your operation. Simply ask for your 
copy of an illustrated technical booklet 
“CARBOFRAX in Boiler Furnaces.” 
Send in your request to Dept. G-76, 
The Carborundum Company, Refracto- 
ries Division, Perth Amboy, N. J. 


BY CARBORUNDUM 


TRADE MARK 


registered trademarks which indicate manufacture by The Carborundum Company 
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The 
and stamina 
the 


Here gauges are tested under rapidly and 
violently pulsating pressure ... a test that 
has guided many improvements in mate- 
rials, design and construction. 


pitchers have ever attained perfection in both depart. 
ments—accuracy and stamina—and this is equally true of pres- 
sure gauges. It is comparatively easy to put either of these qualities 
in a gauge—extremely difficult to make a gauge that is both 
accurate and rugged enough to “go the route” year after year 
on the job. 

If there is one thing, more than any other, that distinguishes 
Marsh Gauges, it is the remarkable degree with which this 
combination of accuracy and stamina has been achieved in their 
construction. Every detail contributes stamina and the lasting 
accuracy it assures... the better bourdon tubes... the precise 


In this test, representative operating units 


but strong movement protected from external shocks by Marsh from each production group are subjected 
A to brutal vibration—-tougher treatment 
Unit Construction” . . . the sturdier gearing and linkage .. .. than they will ever receive in service. 


and many other refinements. 

Tests like those illustrated here are constantly made to prove 
the stamina of Marsh Gauges. Make no mistake about it: “The 
accuracy of Marsh Gauges is not the transient kind! 


JAS. P. MARSH CORPORATION, 2075 Southport Avenue, Chicago 14, Ill, 
Export Department: 155 East 44th Street, New York 17, New York 


“THE STANDARD 
ACCURACY” Marsh alone has the ‘'Recalibrator''—quickest 


and best way to correct a pressure gauge that 
has been knocked out of adjustment. 
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35,541,500 Ib. per hr. 
STEAM GENERATED 


CAPACITY High Pressure Units Ont 


1,102,000 K.W. per hr in 1941 


2,355,000 k.w. per hr. 


, figures show the confidence placed by 


Consulting Engineers, Central Station and In- 900°F. to 1OOO°F. ‘ 
dustrial Power Plant Engineers, in Kellogg’s - TEMPERATURE CONDITIONS | 


ability to design, fabricate and erect piping ine 900 OF to 95OOF. Tumperature Conditions in 1941 
stallations, which perform as required, under 
the most advanced techniques of pressure and 


temperature. 
650 to 2200 Ib. 
ile the figures show only high pressure in- 
stallations, The Kellogg Company has also pre- - ike) 2200 |b Pressure Range in 1941 = 


fabricated and erected many piping jobs for, 
lower pressures. 


“Masterflex” Prefabricated Piping Systems - ““Masterweld” pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. 


Plastic Refractories . Radial Brick Chimneys. 
THE M. W. KELLOGG COMPANY, 


JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 7,N. Y. 
LOS ANGELES: 609 SOUTH GRAND 


HOUSTON 2, TEXAS: 402 ESPERSON BLOG. —=s_T TULSA: PHILTOWER BLDG. | 
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For 
TURBINE LIFE 


the grueling grind 


— oy Because it resists oxidation i 

and acid formati i vi 

3 on, retains proper viscosity 
and stands up under the long pull, Sinturlite means long turbine oil life 


H™= SPEED turbines... operated con- up under all conditions in this long pull. 
tinuously, day and night, month in Non-foaming, non-corrosive Sinturlite 
and month out, meet a grueling grind. For _ provides lubrication that offers protection 
proper lubrication, turbine oil must be against expensive shutdown with inter- 
constant in quality, capable of extended rupted power supply. Try Sinturlite for 
life. Sinturlite is made specially to stand turbine lubrication problems. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N.Y. 
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YEARS ON A PUNISHING JOB 
WITH NO DELAYS—NO EXPENSE 


Machinery around a cement plant generally takes an 
unusual beating, which makes this story of Fast’s Coupling 
service of added significance. In 1923, a plant of a leading 
Portland cement company installed a No. 5 Fast’s 
Coupling, connecting a fan for a waste heat boiler to a 
160 HP, 510 rpm. motor. There is generally a mid-winter 
shut-down of from two to three months, but otherwise, 
operation of the equipment has been continuous. Accord- 
ing to the Chief Engineer of all plants, and the Superin- 
tendent of the plant where this coupling is serving, the 
Fast’s Coupling has never caused any interruptions to 
service, or any expense. 

There are a total of 72 Fast’s Couplings installed in the 
various plants of this company. Of these, 46 have been 
in use 20 years or more, 14 have served for 15 years, and 
7 for more than 10 years. 

When you are looking for dependable, trouble-free 
couplings, records like this provide the safest, most de- 
pendable guide an engineer could want. Ask for a catalog, 
listing types and sizes. Bartlett Hayward Division, 
Koppers Company, Inc., Baltimore 3, Md. 
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ROCKING 
BEARING 


FLOATING 


Here you see the features that give Fast’s Couplings 


their remarkable dependability, All paris are pro-~ 


tected from wear ne positive film of oil. Oil inary 
is guarded by rocking bearings, located in one 
position where they maintain a metal-to- 


positive 
metal seal. There are no perishable parts in “Fast's,” 


KOPPERS 
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otures in four * 


rainage 


Correct 3 cooking tem-- 


maintenance of 
peratures 


strainer) on inlets of each sec- 
tion. Pressure gauges in reduced 
side of line provide easy visual 
control, eliminating maintenance 
of temperature regulator bulbs. 
Use Strong's Series 80 
bucket traps with Anum-Metl 
valves and seats to drain each 
section. Insure positive drainage 
and uniform cooking of meats. — 


Small Strong series 70 inverted — 
bucket trap with Anum-Metl valve 

d seat drains main header, 
insuring a constant supply of live . 


Time-temperature processes depend on both! 


Cottonseed cookers, in common with all time-tempera- 
ture steam processes, require both accurate pressure 
control and complete, automatic condensate removal. 
In this case, bright, high-quality oils depend upon how 
accurately equipment operates. 

Knowing the problems involved, and having the 
steam specialties needed to solve them, Strong steam 
engineers can give unbiased, practical recommenda- 
tions that insure satisfactory operation of your time- 


Reg. Trode Mork 


temperature processes. This calls for close attention to 
drainage equipment to fit the variables in each instal- 
lation, determine peak loads, time required to reach 
temperature, etc. 

For any trap need, open or inverted bucket, float, 
float and thermostatic—in cast or semi-steel, forged or 
welded construction—call on 


STRONG, CARLISLE & HAMMOND CO., Cleveland 13, 0. 


Anus-Meti 


Blast _ Strainer Large Capacity Trap 
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“Hang on to your nerves, boss. Armstrong's agreed 


to do it—but I sure hate to ask anybody to do a heat 
insulation job that fast.” 

“Why ? That's their business, isn’t it?” 

““Sure—but it isn’t their fault we didn’t get the piping 
in earlier.” 

“What's the matter, Pete—you getting soft all of a 
sudden? The Production Department gave us just 72 
hours to get that equipment operating and you're wor- 
rying about the Armstrong Cork Co.” 

“Yeah, but - - -” 

“Didn't they say they had enough material in their 
warehouse to do the work?” 

“T know, but - - -” 


“And didn’t they tell you they would send a crew 
first thing tomorrow morning?” 

“That's right, but - - -” 

“Well then, why are you so 
concerned about Armstrong? It 
seems to me that they're doing 
all right for themselves.” 

“Okay, Okay - - - but, be- 
lieve me, I’m not forgetting them 
when we make the big change- 
over next spring.” 
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{S ACTION ! 


We'll be pleased, Pete, if you do remember us when 
the time comes to let the big contract. But you don’t 
have to grant us any special favors just because we were 
able to help you out of a tight spot this time. 


We aren’t asking for only the rush jobs—we would 
much prefer to work at a more normal pace—but we 
are glad to help out when we can. And since we have 
warehouse facilities and contract operations in nearly 
all major industrial areas, we are able to get jobs started 
and completed in a minimum length of time. 


If you would like to know more about the reasons 
why we were able to help Pete, send for our free book- 
et, “Armstrong’s Contract Service,” today. We believe 
you will find it interesting. Just write to Arm- ~—. 
strong Cork Company, Building Materials Divi- ( 
sion, 7507 Maple St., Lancaster, Pa., today. 


ARMSTRONG’S 


Complete 
For All Temperatures 


the! 
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contained, adjustable 
threader for 1" to 2" pipe. 
Sizes changed instantly 
with one set high speed 
steel dies. Accurate, de- 
pendable, 


BETTER THREADS...LOWER COSTS! 


Wherever TOLEDO Pipe Tools are on the job—there’s satis- 
faction! 

For nearly half a century, experienced hands have relied on 
these easy-threading tools. They’re engineered for accuracy... 
dependability ...and time-saving operation. This assures bet- 
ter threads... lower costs... with TOLEDO efficiency! 

Today's urgent demands for new homes and new commer- 
cial and industrial building calls for the best in pipe tools. 
Specify TOLEDO—a tool you can trust! The Toledo Pipe 
Threading Machine Co., Toledo, Ohio. New York Office, No. 2 
Rector Street Building. 


RELY ON THE LEADER... 


PIPE TOOLS 
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DE LAVAL Oil Purifier in this power plant keeps the lubri- 
cating oil clean. And “clean” means really clean — free of 
dirt and free of condensate or other moisture. 

When purifying oil, it is not enough to remove solid con- 
taminants only. Water, in the form of condensate or from any 
other source, can do far too much damage in too short a time to 
allow it to remain in the lubrication system. A De Laval cen- 
trifugal removes such water by centrifugal force, continuously 
discharging it. Since the dirt is simultaneously separated from 
the oil and stored outside of the zone where purification takes 
place, the oil is restored to a condition most nearly comparable 
to that of new oil, and the turbine — or any other power unit — 
receives maximum protection. 


De Laval Oil Purifiers have long been used by America’s 
leading power plants. 94 per cent of the largest plants in the 
country have installed De Laval Oil Purifiers for the purification 
of either turbine oil or insulating oil. 


LUBRICATING OIL PURIFIERS 
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THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 6 427 Randolph St., Chicsgo 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Franci:co 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 
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ALL-CURVE DIRECTED FLEXING 


All points of the surface of each corrugation share its indi- 
vidual load equally—all the corrugations share the stress 


load equally. 


HMicu-rempPerature and high-pressure stresses simply can’t 
localize in a Badger Corrugated Expansion Joint. They 
can’t break through the cordon of rings which limit their 
movement. ALL-CURVE Corrugations and ALL-CURVE 
Directed Flexing Equalizing Rings keep things orderly. 
They distribute flexing stresses evenly, as explained in the 
caption above . . . prevent excessive strain at any point 
and at any time. 


No other expansion joints have this exclusive combina- 
tion of features. They, with special methods of forming 
which prevent forming stresses and a special heat treatment 
which preserves flexing qualities, make Badger the most 
dependable and longest lasting corrugated expansion joints 
you can adopt. 


Badger 


PACKLES 


CORRUGATED 


E. B. Badger & Sons Company is the original and 
sole manufacturer of BADGER Expansion Joints 


They’re the most economical, too, from the installation 
and maintenance standpoint. No needless oversizes. No 
costly manhole or tunneling expense. Constructed from a 
single piece of tubing, Badger Joints require no packing 
maintenance. They take up no more space than the normal 
flanged fitting. 

Badger Packless Directed Flexing Corrugated Expansion 
Joints are built with known factors that leave nothing to 
guesswork. You can readily determine the number of 
corrugations needed, since the maximum traverse per 
corrugation is consistent for each size. For example: 


Depth of Max. Traverse 

Diameter Corrugation per Corrugation 
4” and 5” 14,” 56” 
6” 1%,” y,” 
8” and 10” 24,” 
12” and larger 2%,” ¥,” 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Steel and 
other alloys for higher requirements—and where corrosion is a 
problem. Single or multiple corrugations—for traverses from a frac- 
tion of an inch upward. Also made in Non-equalizing type (without 
rings) for uses that do not require added protection. SEND FOR 
Butuetin No. 100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., 75 Pitts St., Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


EXPANSION 
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PLATE FABRICATION 
FOR POWER PLANTS 


. . . requires experience and adequate 
facilities. 


General American has the facilities and 
the experience to do this type of work. 


Excellent X-ray equipment, heat treating 
and stress-relieving furnaces, plus years of 
experience in fabricating a wide range of 
carbon, stainless, alloy steels and clad mater- 
ials are at your disposal. Also we maintain 


a Field Erection Department to erect equip- 
ment shipped in a knocked-down condition. 


Put this experience to work for you by 
asking for our recommendations and 
quotation. 


OTHER GENERAL AMERICAN EQUIPMENT 
STORAGE TANKS, WATER — OIL 


STEAM DRUMS PENSTOCKS 
STANDPIPES STEEL STACKS 


LARGE DIAMETER PIPE 


woe 


General American 

TRANSPORTATION CORPORATION 
— process equipment e steel and alloy plate fabrication 


SALES OFFICE: \ "55 OFFICES: Chicago, Louisville, Cleveland, 
520 Graybar Bidg, New York 17,N.Y. © | Sharon, Orlando, St. Louis, Salt Lake City, 
WORKS: Sharon, Pa.; East Chicago, ind. Pittsburgh, Washington, D. C. 
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Union Finished Steel 
Roller Chain is manu- 
factured in all stand- 
ard sizes from Y%" to 
2%" pitch, in single 
and multiple strands. 


Just in case you don’t know it, we at Union Chain are — 


independent... independent from any responsibility for 
| ducts other than steel chains and sprockets. Like national in- _ 
_ dependence, ours provides advantages which you are invited to 
enjoy. All of our thinking and manufacturing is devoted solely to = 
_ Union Machine Finished Roller Chain, Union Drive and Conveying ht 
Chain, and Union Silent Chain, along with their proper sprocket 
_ wheels and attachments. This independence from other obliga- 
‘tions and responsibilities could be called specialization. Whatever 


' call it, Union Chains and Sprockets will often demonstrate its 
_ benefits. Declare your independence fror 


Roller Chain. FC-1 cov- 
ers Flexible Couplings. 


Yyy 


A 


Union Chain’s Declaration 


Union Chains 


| for Every Application 


Drive and Conveying | 
Chains and Sprockets © 
Bridge Chain 
Combination Malleable 
and Steel Chain 


| (hardened bearing) type 


chain 


Finished Steel Roller | 


Chains and-Sprockets. 


All manufacturer's standard 
size in. to 2'2 in. pitch 
Single and Multiple Strands 
~ Extended Pitch Series in si 


SilentChainandSprockets | 
sizes Ya in. te 
* 
Flexible Couplings 
Roller chain type 
Silent chain type Ps; 
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= NOTHING, LIKE THIS 
INSIDE OF BUTT WELDED JOINTS* 


Exaggerated, yes; we're merely trying to emphasize the effect of backing rings on flow in butt welded 
pipelines. And if the ends of the pipe lengths are recessed to lessen these ‘‘humps,” pipe strength 
is sacrificed. And if no rings are used, protrusions of weld metal produce the same “humps” again, 
but they are rough-jagged, except where the patented Westport Method of Controlled, Two Stage 
Welding is used. This produces a pipe contour, smoother on the inside than on the outside, 
with maximum bondage and strength. . . . Our bulletin ‘Something New in Welding’ tells the 
complete story. Write for it today. And remember, while Sur shop pre-fabricated piping can be made 
with any type of joint, we believe you'll prefer and spegify the Westport, after you read our bulletin. 


(PAT 


w. hh. MITCHELL & CG., INC. 
“2944 ELLSWORTH STREET 
PHILADELPHIA 46, 


Since 1899 
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What... roller expand heat exchanger tubes this small? 


A watchmaker’s job? You might call it that. 
Roller expanding 14 and 34 inch tubes into 
tube sheets is a delicate operation . . . does 


require careful control and extraordinary skill. 


But Ross is known for such leadership . . . not 
only in roller expanding tubes, but in the de- 
sign and manufacture of the expanding tool 
itself. That’s the very reason you have the same 
permanently tight tube joints in all Ross heat 
exchangers, large or small, regardless of the 
size and number of tubes. 
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Over 50,000 heat exchangers, with 4 inch rol- 
ler expanded tubes, have been built by Ross 
...and over 30,000 more with 3 inch tubes 
for the U. S. Navy (to U.S. N. Spee. 66-C1). 


Ross Heater & Mfg. Co., 


Inc., 1415 West Ave., Buf- 
falo 13, N. Y. Division of 
American Radiator & Standard 
Sanitary Corp. In Canada, Ross 
equipment is manufactured and 
sold by Horton Steel Works Ltd., 
Fort Erie, Ontario. 
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DOUBLE-TIME DUTY WITH... 


Like many another company, a Midwest 

wer producing plant was called on to 
increase vastly its output in the war years. 
In doing it, equipment took an awful beat- 
ing... and these BWH twin conveyor belts 
worked double time—16 full hours a day, 
year after year. In addition, the belt speed 
was increased one third... but these rugged 
belts took it in their stride. 


Multiplied instances like this have 
proved that BWH Conveyor Belts are able 
to absorb more punishment than they were 
originally designed to take. Made by the 
famous ROTOCURE process of continuous 
vulcanization, they have won the unquali- 


WORKS: CAM 
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$., U.S.A. 


fied acceptance of many leading companies 
over the country. 


When next you need a conveyor belt, 
look to BWH for dependable ruggedness... 
BWH distributors for dependable service! 


HAVE YOU A JOB WHERE STAMINA COUNTS? 


Bring us your toughest problems... we're specialists 
in solving them. Consult your nearest BWH distributor, 
or write to BWH direct. 


P.O. BOX 1071, BOSTON 3, MASS. 


Ay. * - 2 ‘ 
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How to make your place of business QUIET... MORE EFFICIENT 
with KaM Sprayed “Limpet* Asbestos 


Farmers Union State Exchange Offices. 
This acoustically treated ceiling is 
covered with Sprayed ‘“'Limpet"’ 
Asbestos—notice the smooth, un- 
broken surface that assures maximum 
sound deadening efficiency. 


) 


Aatne Made dsteslos.. 


Keasbey & Mattison 
has been making it serve 
mankind since 1873 


*Trade Mark Reg. U. S. Pat. Off. 


F YOU want to increase the 

efficiency of your organization, 
K&M Sprayed “Limpet” Asbestos 
sound-absorbing material holds 
the perfect solution. 


Applied to the ceilings of your 
offices, laboratories, testing rooms, 
or other noise-ridden places, 
Sprayed “Limpet” Asbestos will 
not only muffle bothersome sounds 
through diaphragmatic action, but 
will absorb it still further through 
porosity. The resulting quiet at- 
mosphere will make for better 
concentration, greater employee 
output, smoother operation and 
pleasanter working conditions. 


Applicator: Porter-Trustin Co. 


Omaha, Neb. 
Architect: Leo A. Daly Company 


Because K&M “Limpet” Asbestos 
is applied as a blanket-like coat- 
ing by means of a special spray 
process, it leaves no seams, no 
joints, covers all surfaces whether 
curved, irregular or flat. It can be 
painted over and over again with- 
out impairing its acoustical effi- 
ciency. It is fire-proof, vermin- 
proof...and in addition to its 
sound-absorbing qualities, 
““Limpet” Asbestos has high 
thermal insulation value. Write 
to us for complete information 
on this remarkable, quiet-produc- 
ing material. 


KEASBEY & MATTISON 


COMPANY? AMBLER PENNSYLVANIA 
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LAYOUT OF TYPICAL G-W 
COAL HANDLING SYSTEM 


FEEDER / 


Handling coal automatically, from track hopper to 
storage to stoker, by G-W Elevator and Weigh Larry. 


How much does handling add to the cost of coal after it is 
delivered to your plant? If your conveying equipment is 
obsolete or has outgrown your needs — or if you still cling 
to manual coal-handling methods — you are adding a sub- 
stantial amount to the coal costs inside your plant. 


Cut the additional cost between delivery at track hopper 
and delivery to stoker hopper with a G-W Handling 
System. This simple, typical arrangement is saving money 
in many plants, large and small. G-W equipment includes 
all types of conveyors, carriers, elevators and skip hoists; 
bunkers, gates, spouts, hoppers, weigh larries; storage 
pockets and industrial rail systems. 


Fixed trippers of G-W Pivoted Bucket 
Carrier discharging coal to bunker below. 


G-W engineers are trained to fit the proper equipment 
to specific coal-handling requirements; G-W shoulders all 
details from design to installation, assumes all responsi- 
bilities. G-W has specialized in this complete service for 130 
years. Gifford-Wood Co., 420 Lexington Ave., New York 17; 
565 W. Washington St., Chicago 6.—Factory: Hudson, N. Y. 


HANDLING HEADQUARTERS 
for Industrial Conveying Systems * Infra-Red Baking and 
Drying Equipment * Ice Processing and Handling Machines. 


G-W Flight Conveyor distributing coal 
over large bunker above boiler room. 


SINCE 1814" 


1541 
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of the Piqua Municipal 
Power System, Piqua, Ohio 


@ Any architect, engineer, contracto?, utility director or 
commissioner interested in efficient power distribution WHL en 
find this case history extremely helpful. It shows how, ‘by: Bay 
adding steam sales, the Piqua Municipal Power system waS =" 
able to plan a long range expansion program on a sound basis ‘< 
~at the same time bringing to the community all the benefits 

of “Central Heating”—smoke and soot abatement, reduction of 

fire hazards, fuel and manpower savings resulting from elimi- 

nation of individual heating plants and of private coal delivery 

and ash removal. It also shows the important part Ric-wiL 
played by providing a modern steam distribution system. 

Write for your copy today. 


Ric.wry — 
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FOR TROUBLE-FREE 


Tube 


LOOK FOR THE 


Easier to install, safer to operate, quicker to service—in tube 
couplings the Parker trade-mark means all these. 


The exclusive patented design of the Parker Triple Cou- 
pling insures a joint that is pressure-tight, leakproof—and 
vibration-protected. Parts are self-aligning. That cuts instal- 
lation time. They’re completely interchangeable, too. You 
can disassemble them in a matter of minutes—even in 
tight spots. 


Regardless of the size or type of fitting you need, there’s a 
standard Parker Coupling to meet your requirements—and 
each has the same outstanding features. The Parker line is 
complete. It includes a wide variety of types—in brass, 
steel, stainless or aluminum—and in sizes from 14%” to 1144”, 
standard or heavy weight. 


If you don’t see the style you require pictured here, ask 
us for it. Complete stocks are available in our warehouses— 
or from your jobber. For detailed information see our new 
Catalog 201-C. The Parker Appliance Company, 17325 
Euclid Avenue, Cleveland 12, Ohio. In Canada, Railway & 
Power Engineering Corporation, Ltd., Montreal, P. Q. 


*This famous trade-mark symbol is derived from the 
initials of our founder, A. L. Parker. Let it serve to remind 
you that for Alignment, Leak-protection and Pressure- 
tightness you can’t beat Parker Triple Type Couplings. 


Parker Couplings are made in stainless steel, too! 


THE PARKER APPLIANCE CoO. 


D tos AN GeEteE 


FLUID POWER PRODUCTS FOR ALL INDUSTRY 
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feature you want 


BRONZE GLOBE VALVE 


with renewable 
composition disc 


Here is a renewable composition disc bronze globe valve with 
special features that make it an outstanding value ... for its features 
give you extra conveniences, extra service, and extra maintenance 
savings at no extra cost. 

For example, look at the disc ... the heart of the valve. The disc 
holder is accurately guided in the body by four guide prongs which 
prevent tipping or binding, and its stem head recess has a milled 
bearing surface which permits it to swivel freely. When the stem is 
turned to wide open position, this slip-on disc holder becomes locked 
in place so it cannot fall off when the valve is taken apart, but a half- 
turn of the stem releases it for removal. 

Then, too, notice the unusual height of the seat, which gives longer 
use of the disc before renewal. These are but a few of the extra values 
of this 150-Ib. valve which is fully described in the 240-page Kennedy 
Catalog. Write for your copy today. 


THE KENNEDY VALVE MFG.- CO. 
Elmira, New York] 
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FUEL 


BURNERS with 
COAL FIRED UNITS 


Alternate shortage and abundance ot specific fuels have little 
effect on the operation of power plants that are equipped with Enco 
Oil Burners in combination with coal burning units. 


Pn. pga Changing from coal to oil—— and back to coal— can be governed 
er oe Se by fuel availability and comparative BTU costs. 


With Pulverized Coal Burners either Enco Mechanical or Steam 
Atomizers are used for ignition and entire load range. Bulletin 
OB-PC, giving complete details on use of Enco Oil Burners with 
Pulverized Coal will be sent on request. 


With Stoker or Hand Fired Units, this same combination can be 

made for partial or full loads, either for temporary or permanent 

Enco Steam Atomizing application. Complete information on installations of this type will be 
Oil Burner sent on request. 


AUTOMATIC, RETRACTABLE OIL-ELECTRIC 


“VU 


COMPANY 
When used as ignition for pulverized coal, this Enco Streamline Baffles 


system permits remote control as per the follow- 


ing lever adjustments: Enco Oil and Gas Burning Equipment 


Enco Fuel Oil Pumping and Heating 
a) Introduces oil atomizer and electrodes to burner; Units 


establishes ignition spark; turns on oil, Enco Automatic Combustion Control 


THE ENGINEER COMPANY 


75 West Street 
New York 6, N. Y. 


Canadian Representative: 


Write today for Bulletin OB-PC giving complete information on Enco | F. J. Raskin, Ud., 370 Rachel E., Padincs 
Automatic Oil Electric Ignition Systems for use with Pulverized Coal i. 
Fired Units. 


2) Retracts electrodes from oil flame vicinity. 


€ Shuts off oil and retracts atomizer. 


By changing atomizer spray plate, this system ; €, 
can be converted to full oil burning, capable of ~~“ 
carrying the full load. 
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general view of your plant 

and its requirements for 

conveyor belt operation has been acquired by Re- 
public technologists through years of exclusive spec- 
ialization in the manufacture of industrial rubber 
products. Republic also, long ago, adopted a system 
of exclusive sales through industrial distributors. This 
closely knit, national network of local service organ- 


YOUR PLANT 


izations provides an on-the-spot source for the addi- 
tional details that fill in the complete picture of your 
exact needs. From such full knowledge of particular 
conditions, Republic Conveyor Belting is designed 
and built with maximum resistance to the specific 
factors of service. Ask your nearby Republic Distrib- 
utor for facts on results of his tailor-made conveyor 
belt recommendations in your own vicinity. 


REPUBLIC 


DIVISION 
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PORATION 


OWNERSHIP AND OPERATION 
LEE DELUXE TIRES AND TUBES NATIONAL SYNTHETIC RUBBER 
CONSHOHOCKEN, PA. CORPORATION 
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Johnson Valve controls the 
flow of hot water to heating 
coil in radiant surface for each 
separately controlled space. 


Johnson Duo-Stat operates 

Mixing Valve to maintain the 

proper relationship between the 

temperature of the hot water 

supplied to the heating system and 

the outdoor temperature. 
‘ 


The illustration shows a typical Johnson Auto- 
matic Temperature Control System for radiant 
heating, as applied to an apartment building. 
This, or other similar Johnson Radiant Heating 
Controls are available for small and large resi- 
dences, schools, 
hospitals, industrial plants and almost every 
conceivable type of building. 

The essential of Johnson Radiant Heating Con- 
trol is the Duo-Stat, which controls the tempera- 


commercial buildings, hotels, 


Johnson Room Thermostat 
Operates flow Control Valve 
to maintain exactly the de- 
sired space temperature. 


Johnson Mixing Valve 

controls the temperature of 

the water supplied to the heating 
system by mixing hot water from 
the boiler with cooler return water, 


ture of the water supplied to the radiant heating 
surfaces according to the outdoor temperature. 
This is fundamentally correct. It insures that a 
change in heat input to the radiant surfaces will 
occur immediately upon a change in weather 
conditions. With other methods of control, a 
change in space temperature must take place 
before the required change can be made in the 
temperature of the water supplied to the radiant 
heating surfaces. 


SEND FOR 20-PAGE BOOKLET, "HOW TO CONTROL RADIANT HEATING,” illustrated by diagrams of typical installations 


JOHNSON SERVICE COMPANY, MILWAUKEE, WIS. — 


Direct Branches in All Principal 
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ADAPTABILITY 


“LOW INITIAL 


COMPACTNESS 


SMOOTH, DEPENDABLE 
OPERATION 
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Every modern feature of centrifugal pump 
design is embodied in Goulds ‘“'Close- 
Cupld” single and two-stage enclosed 
impeller pumps. They are built in twenty 


6 {IMPORTANT 
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Goulds 


sizes with three types of mountings, handle 
from 5 to 1600 G.P.M. with heads up to 525 
ft., depending on capacity. Consequently, 
they are adaptable to widely divergent 
operating conditions in all types of indus- 
trial plants. 

On the basis of cost, performance, com- 
pactness and ease of installation, Goulds 
“Close-Cupld’’ pumps are without equal. 
Note the six important operating features 
indicated below. This is the kind of engi- 
neering that makes Goulds pumps such out- 
standing performers. Whether you require 
a “‘Close-Cupld” or any other type of cen- 
trifugal pump, contact Pump Headquarters 
or your nearest Goulds office. 


Olle MPS, INC. 
the PUMP FOR the JOB SENECA FALLS, We Y, 
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SURFACE 


AND THAT IS ONLY ONE ADVANTAGE OF 


IC] SCALE AND SLUDGE REMOVAL SERVICE 


he superintendent of a corporation whose million- 
dollar boiler installation was cleaned, voluntarily 
wrote ... “After our boilers were cleaned with the 
special scale remover, the scale was completely 
removed” ...and further added... “It was necessary 
to have the boilers out of use only 24 hours instead 
of the usual two weeks.” 
INTERNATIONAL CHEMICAL SERVICE is 
extremely successful for removing steam-deposited 


sludge and scale from boilers, economizers, condensers, 


feed water heaters, cooling jackets, water lines, and 
similar installations, The chemical solvents penetrate 
wherever water can flow, so that all interior surfaces 
are thoroughly cleaned, including small tubes, curved 
areas, and turns which are practically impossible to 
clean by mechanical means. 

Heat transfer units are quickly restored to original 
efficiency—excessive cost of manual cleaning is elim- 
inated—no dismantling or disassembly is necessary— 


and time off the line is reduced to a matter of hours. 


GET THE FACTS 
ON YOUR CLEANING PROBLEM 


Operators in the Western States of medium or large 
installations of equipment subject to accumulations 
of scales and sludges, are invited to secure a scale 
analysis, recommendations for its removal, and a 
definite estimate of cost of service. No cost or obli- 
gation is incurred in KNOWING how this serious 
problem can be solved readily, successfully and at 
far less cost than by any previous methods. An illus- 
trated, descriptive Bulletin is available upon request. 
A sound slide film covering chemical cleaning is 
available, without obligation, to industrial plants 
and to engineering groups in the Western States. 


SUCCESSFUL IN VARIOUS 
INDUSTRIES 


BOILERS ... a 3000 HP Stirling 
Type Boiler, with integral econo- 
mizer, was completely cleaned of 
scale in less than 24 hours.— 
CONDENSERS .. . a total of 
4,000, ¥%-inch O.D. condenser 
tubes 30 feet long were cleaned in 
2 hours without removing heads. 
—WATER LINES. . . an 8-inch 


buried water line, 700 feet long, 
was completely cleaned of a seri- 
ous accumulation in 8 hours time, 
the solvent flowing through the 
regular connections without dis- 
turbing the installation. 


IDEAL FOR MARINE SERVICE 


Boilers, evaporators, condensers, 
oil coolers, water and fuel tanks 
are readily cleaned using Interna- 
tional dock-side equipment. 


CHEMICAL SERVICE DEPARTMENT 


INTERNATIONAL CEMENTERS, Ane. 


OFFices: 3605 L Beach Blvd. (Mail address Box 5005, Long Beach 5, Calif. ); Los Angeles 
Calif» Phone - 


SERVICE OFFICES: 


Phone 
Bokersfield, 


- Long Beach Phone long 
30755 - 1629 Telegroph Ave. (Zone 12), Phone Glencours. 5838 Couper, Wye : Phone ‘ 


pean by DOWELL, 
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Action of steam in 
Terry solid wheel 
and reversing cham- 
ber. 


Typical Terry Solid Wheel Tur- 
bine with casing cover and bear- 
ing caps raised. Note ruggedness 
and the accessibility of all parts. 
Units of this type are used to 
drive all types of power plant 
auxiliary equipment built in sizes 
from 5 H.P. to 2000 H.P. 


THE TERRY WHEEL TURBINE- 
FOR AUXILIARY DRIVE— 
OFFERS MANY ADVANTAGES 


FROM THE SMALLEST TO THE LARGEST, THESE RELIABLE TURBINES HAVE — 


* Indestructible one piece wheel. * Independent overspeed trip with sepa- 

* Large radial and axial clearances. rate valve. 

* Double rim protected blading. * Sturdy casing design. 

* Individual nozzle control. ° Strong and easily inspected steam 
strainer. 


* le and durabl . 
Dependable and durable governor * Truly accessible construction, which 


* Heavy dust-proof bearing and governor makes inspection of the interior parts 
housing. a simple matter. 


FOR FULL DETAILS ASK FOR BULLETIN S-116, 


TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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Interior View of Tangent Shown 
Above Clearly Illustrates Uni- 
formity of Corrugations. (Actual 


Save Space, Relieve Stresses, and Simplify Operation 


SBURGH Piping and Equipment 

Company Corrugated Tangents are 

at least five times as flexible as a piece 

of straight pipe of the same length, 
diameter, and wall thickness. 

Their proper use permits more con- 
venient location of valves, makes possi- 
ble the use of shorter lines without 
causing excessive stresses or end reac- 
tions against equipment, and provides 
a more compact, dependable system. 

This type of piping, in suitable appli- 
cations, can be used to advantage when 
replacing, improving, enlarging, or in- 
stalling a complete new piping system. 
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Forty-Third Street— Pittsburgh, Penna. a 
of Commerce Bldg, Indionopolis Public Square Building, Clevelond 
Book Tower, Detroit 10 High Street, Boston 
Morket Street, Son Francisco State Bank Bldg., Houston 
6345S Gromercy Place, los Angeles Building, Atlonto 


The 1300 series motor con- 
mected to Type PN cutter 
head for 3” straight tubes. 


Cleaner for 34%." curved 
tubes, 1300 series motor and 
Type H2 head with universal 
coupling, short length of 
hose at rear of motor. 


1300 series cleaner for 3” 
curved tubes with universal 
joint and drill, short length 
of hose connected to rear 
of motor. 


1300 series motor equipped 
with vibrator head for use 
in removing scale from the 
outside of fire tubes. 


They call them scale-killers in many boiler 
rooms. These Elliott (Lagonda Type) 1300 
series tube cleaners zip into action and 
quickly run through scale-clogged tubes 
leaving them clean as a whistle and ready 
for business again. 


Tube cleaning is a one-pass job with 
an Elliott cleaner. No need to run it through 
a second time. And no need to run the 
motor while the cleaner is being pulled 
back. Simply haul back and get going on 
the next tube. 


Maintenance men like the way Elliott 
cleaners operate. They know these cleaners 
help them get through with the job faster 
and easier. They like the refinements 
that make these cleaners swift, powerful — 
and troublefree. 


Rugged cutterheads, all-over lubrication sys- 
tem (including front bearing), super-efficient motor 
and a streamlined body that gets around tube 
turns, help make Elliott tube cleaners the kind 
to have in your own boiler room. Write today 
for fully detailed bulletin. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, O. 
District Offices in Principal Cities 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J. 


CLEANERS 


For curved tubes a short-bodied 1300 
series motor is used with universal joint 
between motor and Quick Repair head 
and a short length of hose at the rear 
to give flexibility. 


Write today for the Elliott boiler tube 
cleaner bulletin. If you have an unusu- 
ally tricky or difficult tube cleaning 
problem, consult with the nearest Elliott 
specialist. We will put you in touch. 
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only 3) parts to remove 


for withdrawal 

of G-Fin Element 


EXCLUSIVE 
G-FIN SECTION Feature 


Disconnect union, remove cone plug lock nut 
and shell cover... that’s all you need to do 


As a FUEL OIL HEATER. . . element from a 
installed, cory to und ‘This SIMPLICITY . . . inherent in the Twin 
in t t e eee 
vides tr G-Fin Section . . . is typical of the practical, 


fuel requirements with several iden- 
tical units, making 100% spare 
heating capacity unnecessary. 


distinctive design of these units. Additional 
features obtainable ONLY in the G-R Twin 
G-Fin Section are the mechanical bond be- 
tween fins and pipe, proven by years of serv- Ge 
ice and more than 40,000 installed sections 
... the removable return bends which make ." 


As a multi-service 


HEAT EXCHANGER... 


The Twin G-Fin Section has finned 
tubes which compensate for heat- 


cleaning of tube interiors easier .. . G-Fin 
elements are also available in non-ferrous as 
well as ferrous alloys. 


ing or cooling fluids of low heat 
conductivity; and can be used on 
many different heat transfer ser- 
vices without change in design. 


More than a dozen other advantages have 
made these standard interchangeable 
units the most widely used heat exchang- 
ers on the market... adapted to a greater 
variety of condensing, cooling and heat 
exchange services than any other design 
of heat transfer apparatus. Bulletin 1614 
explains why ... your copy sent on 
request. 


RUSSELL 
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THE GRISCOM-RUSSELL CO. 
285 Madison Ave. New York 17, N. Y. 
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CYCLOTHERM ENGINEERING AND DESIGN ASSURES- 


Combine simplified design with 
highest operating efficiency 


Cyclotherm Steam Generators represent the 
most modern development in the steam produc- 
tion field. Each Cyclotherm unit is a completely 
self-contained and fully automatic steam gener- 
ating plant. All components of 
Cyclotherm units are individually 
engineered or specially selected by 
Cyclotherm’s design engineers for 
perfectly balanced operation. 
Cyclotherm units are manufactured 
with all the simple and advantageous 
features of two pass boiler construc- 


tion—yet perform with the highest 20 HP High 
operating efficiency. This is possible Pressure Unit 


because of the exclusive Cyclotherm 
method of combustion and heat 
transfer. 


Oil or gas fired 


All Cyclotherm units may be operated with 
either light oil or gas or equipped with com- 
bination oil-gas burners which permit the 
changeover from one fuel to the other by merely 
throwing a switch. Models from 50 HP to 200 
HP may be fired with either heavy oil or gas. 
On these larger models firing rates are auto- 
matically modulated from 30% to 100% of rated 
capacity —without loss of operating efficiency. 

Cyclotherm units are fully equipped with 
automatic operating and safety controls and are 
completely assembled and tested at the factory. 

Cyclotherm is ready to deliver steam upon 
arrival after connection to water, fuel and 
electric lines. 

Write, wire or phone for more information. 


CYCLOTHERM CORPORATION, 9 
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NOTE FAVORABLE “GO THRU” DIMENSIONS 
A Cyclotherm may be installed anywhere 
—functions without foundation or stack. 


200 H. P. MODEL 


296° — 


100 H. P. MODEL 


131" 


EAM GENERATOR 


BROAD STREET, BOX 902, NEW YORK 4, N. Y 


POWER ® July 1946 


4 
vb. | a. * 
© 200 ps, 
__ 
— 67" 
a P. MODEL 
| 
: 


SLENDER THREADS OF YARN POSED A 


Now fextile machines equipped with 


Dayton V-Belt Drives 


START SMOOTHLY...RUN SMOOTHLY 
and tiny strands of yarn no longer break 


Abrupt, jerky starts of other types of power drives 
on textile machines caused the yarn to break 
frequently, often necessitated machine shnt-downs 
with resulting production losses. Now the engi- 
neered resilience of Dayton V-Belts, and the “‘seat- 


ing”’ action of the belts in the pulley grooves which 
absorbs the shocks of suddenly applied power, 
have eliminated these production losses in leading 
textile mills everywhere. In many other industries, 
too, Dayton V-Belt Drives have increased machine 
efficiencies because they transmit power smoothly 
and positively, making precise power control pos- 
sible. These advantages have been engineered into 
Dayton V-Belts as the result of 40 years of 
research and experience working with natural and 
synthetic rubbers, perfecting specialized rubber 
products for specific industrial jobs. Let Dayton 
V-Belts solve your power transmission problems. 
Write for full information to The Dayton Rubber 
Manufacturing Company, Dayton 1, Ohio. 


POWER DRIVE PROBLEM 


ATTENTION POWER TRANSMISSION ENGINEERS 
There is a Dayton V-Belt mill supply distributor 
near you to serve you promptly. Look for his name 
under the trade name listing “Dayton V-Belts” 
in the yellow pages of your telephone book. 


‘The Dayton Catalog No. 280 contains 384 pages 
of tables and other information that make it pos- 
sible to select V-Belts for any power transmission 
drive quickly and accurately, It’s free. Write 
The Dayton Rubber Mfg. Co., Dayton 1, Ohio. 


THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 


THE WORLD'S LARGEST MANUFACTURER OF V-BELTS 
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1—Stuffing box is especially designed so that pack- 
ing retains life and resilience as the packing nut is 
tightened from time to time. 


(The equalized compression provided by the special 
design of OIC packing glands can lengthen the life of 
packing as much as 10 to 20 per cent compared to other 
designs.) 


2—For installations where heat is an enemy of 
packing life a condensing chamber below the 
stuffing box minimizes heat deterioration. 


(Condensing chamber design 1s a special feature 
of OIC Valves for applications involving high 
temperatures.) 


3—Simplified repacking eliminates lost motion, 
reduces time required for repacking when 
needed. 


(The LIFT-LOK, exclusive with OIC, is a self- 
contained feature which automatically holds gland 
and follower out of the way while the valve is 
repacked.) 


Your OIC distributor 
has complete lines of 
globes, gates, angles, 
and checks—in bronze, 
iron and steel. 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO 
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UNIT TYPE ELECTRO-HYDRAULIC DRIVE—This type 
drive is an outstanding achievement in stoker design. 
One simple, compact mechanism—all self-contained 
—eliminating pipes, valves, fittings, shear pins, gears 
and other parts that usually leak, break, or give 
trouble. All moving parts are enclosed and operate 
in a bath of oil. Easy to keep clean. Absolutely pro- 
tected against breakdowns should tramp iron and 
other foreign matter be fed in with the coal. Steam 
Drive Available. 


INTERVAL TIMER GOVERNOR (Patented)—Standard 
equipment on all “F & E’’ Underfeed Stokers. 
Revolutionizes the feeding of coal by regulating the 
time interval between ram strokes, allowing the 
ram to operate FULL-STROKE, FULL SPEED 
at all times—a necessity in the efficient operation of 
an underfeed stoker. With this Governor, the opera- 
tor can secure the exact rate of coal feed he desires. 


EXTERIOR FUEL BED REGULATOR—The “F & E”’ Coal 
Distribution Regulator makes possible the regula- 


Get in touch with the “F & E”’ representative in your locality or write 
direct to manufacturer for literature and case histories of what “F & E’’ 
Stokers have accomplished for others. Ask for Bulletin 1105. 


FLYNN & EMRICH CO. 


Established 1842 


ADVANCED ENGINEERING FEATURES PROVIDE EVEN FUEL DISTRIBUTION, 
PERFECT COMBUSTION, LOW OPERATING AND MAINTENANCE COSTS 


tion of the burning fuel bed from the OUTSIDE of 
the stoker in event of change in grade of coal...a 
further assurance of even distribution of fuel over 
the entire grate surface at all times. 


SLIDING BOTTOM RETORT—Produces perfect under- 
feed action of the fuel from one end of the retort to 
the other. It is practically immune to distortion 
should the fire burn down into the retort. 


HIGH EFFICIENCY TUYERES—Scientifically designed to 
produce efficient preparation and burning of fuel. 
Extremely large heat-radiating surfaces result in low 
maintenance. 


RENEWABLE RAM CASE LINER—Ram operates in a 
steel liner fitted to the interior of the ram case. 
When wear results, original size can be restored 
quickly and economically by replacing the ram and 
liner. Another “‘F & E”’ feature designed to facilitate 
keeping the stoker always in best operating condi- 
tion with a minimum of effort, expense and time. 


Holliday & Saratoga Sts., Baltimore 2, Md. 
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Representatives in Principal Cities 


Bituminous and Anthracite Types—For Heating or Power Boilers Producing from 1,000 to 40,000 Ibs. of steam per hour 
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FAR-SIGHTED ENGINEERS PREFER U-S-S NATIONAL 


HEN you're dealing with high 
and high pres- 
sures, why take chances? Standard- 
ize on U-S-S NATIONAL Seamless— 
the safest pipe ever developed for 
critical power plant service. 
To seasoned power plant designers 
and operating engineers, “Walls 
Without Welds” are three words that 


have come to stand for the finest in 
industrial piping. They mean de- 
pendable long-life pipe that has for 
many years demonstrated its out- 
standing ability to resist the severest 
conditions of temperature and pres- 
sure. Pipe that’s pierced from solid 
billets of high quality steel. Pipe with 
no line of potential weakness to limit 
safe operating pressures. Pipe that 
can be trusted without reservations 
to do the jobh—NATIONAL Seamless. 


NATIONAL Seamless has inherent 
safety to recommend it. Every length 
is a homogeneous, soundly formed 
cylinder with full wall strength, 
accurate in dimensions, and uniform 
in physical properties. Every length 
is carefully tested and inspected to 
required specifications. 

When ordering seamless pipe, be 
sure to say NATIONAL Seamless and 
secure America’s Preferred Seamless 
Pipe for power plant service. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


STATES 
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The first section of the new Ljungstrom Air 
Preheater catalog is just off the press. Your 
copy will be on its way if you'll just fill in 
the coupon, and mail it. 


ATR PREHEATER 


CORPORATION 


Executive Offices: 60 Eas 42nd Street, New York 17, N, Y. Plant: Wellsville, N. Y. 


| send me my free copy of the new Ljungstrom 
catalog. 
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Paracoil Self-Cleaning Heat Exchanger: By” 
moving the hend-wheel clockwise and 
counter clockwise the entire boffie-assembly 
is meved back and forth over the heating 
thes scraping any deposits from the 

tubes, Cleaning action is positive qnd affee~ 
Hive: Ideal for heating fuel oil ard other 


Paracoil. Dovble-Door Evaporator. Note. 
accessibility of all: the heating surface for 
inspection, cleaning. and ease of repzir. 


ina wide range of capacities. 


. Write for 
ling 


FRONT VIEW BACK VIEW 


Triple Effect Package Type This distillation unit has ¢ 
Distiflation plant built for capacity of 180 gellons p 
supplying distilled water hour with low pressur 
sea water or contami- 
Paracoil Heat Exchanger has many indus- and process service. Illus- 
trial uses for transfering heat between gases - treites Paracoll hinged door 
or liquids, or between gases and liquids. evaporators. A completely 
Unit illustrated constructed entirely of Ince- 
nel. Can be furnished in other alloys or 
carbon steel, 


Liquid to Liquid Exchanger. Special liquid 
to liquid exchanger for counter current flow, 
six pass on both shelf and tube sides. Most 
efficient design for crossing temperature con- 
ditions. Straight tubes easily. cleaned. 
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HEAT TRANSFER EQUIPMENT eg 3 
Davis Engineering Corporatio® has played a major 
part 19 the development» desig® petterment and 
manufacture of distillatio™ evaporation and heat ling liquids. 
exchange equipment for more than 30 years. 
Pictured are Paracoil Heat Transfer units designed 
to serve America industries 45 well in peace as they a 
served the country during the war. Davis puilt heat 
duced repair and ¢ eaning costs and freedom from is | 
Paracoil equipment is available for practical ou 3 == 
type of heat transfer applicatioe called for PY or ay = 
Technical and practical knowledge accumulated 22222 . 
from 3° ears of manufacturip experience and job 
ing research, have resulted 10 fundamental design at ve 
Whether yours 1s a replace new, OF more effi- 
cient equipment need, aracoil Heat Exchangers — 
available on most reasonable delivery schedules and 
Davis engineers are ready assist in making proper 
selection of size and desig® best suited for your par 
To those with ht and multiple 
HE-100 describi Tubu- effectsand: 
: 
- ‘ 
|| 
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high-walue highlights 
fcairbanks bronze valve line 
VY, MANY VALVES FOR MANY SER- The Fairbanks distributor performs 


‘/ VICES can be selected from the many services for many industries. 


tocks of all types of piping 
broad range of Fairbanks Bronze pap li as Fairbanks 


i lies as we 
ighli _ Made for and mill supplie: 
pong pounds, Valves are available as needed, day 
pressu 
i lable with or nig a 
Sinai ends for Silbraz joints. valve installation require 


Fig. 0236 The superior hardness and corrosion-resistance of % 
200 Pound nickel alloy wedge and seats, in addition to the sturdy mi 
UNION BONNET hexagonal union nut, with radial body bonnet joint te 

~ BRONZE GATE VALVE make this new valve particularly adapted to long, | F 
Rising stem — renewable nickel! alloy satisfactory service, with low maintenance cost. Also "2 


seat and wedge. available in non-rising stem type 


Fis. 
033 
REGRINDING | RENEWABLE PLUG DISC 
DISC Globe, Sit. REGRINDING AND SEAT 
Globe Angle p> Globe and Globe and aS 
and Angle and Cross Angle Angle 


Bronze disc—integral seat—union 
Union bonnet — integral seats — bonnet—200 and 300 pound pres- 
150 and 200 pound pressures. 
For services requiring quick disc 
renewal. 


Renewable hardened nickel alloy 
seat and disc-200 pound pres- 
sure. For throttling and other 


service requiring close regulation 
of flow. 


Nickel alloy seat and disc—union 
sures. For higher pressure service | bonnet—200 and 300 pound pres- 
where composition discs are not sures. For more severe services 
satisfactory. on steam, water, oil, gas and air. 


NON-RISING RISING OUTSIDE 
STEM STEM SCREW UNION a 
Gate Gate AND YOKE BONNET : 
Valves Valves Gate Valves Gate Valve mic 
Screwed bonnet — solid wedge — | Screwed bonnet — split wedge — Screwed bonnet — solid wedge — | Non-rising stem nickel alloy 
taper seat 125, 150 and 300 | solid wedge for 125 and 150 | taper seat — 150 and 300 pound | wedge-—integral seat—200 pound : 
pound pressures. For full flow of | pound pressures. For steam, wa- Pressures, where operating | pressure. For higher pressures on r 
steam, water, oil and gas. ter, oil and gas. threads must not contact fluids. 4 


steam, water, oil and gas. 


American industry flows through 


SWING CHECK VALVES LIFT CHECK VALVES 4 
Horizontal—angle. Renewable 
Horizontal—renewable bronze composition disc for 150 pounds ee Ww 
disc—125, 150, 200 and 300 | —_regrinding bronze disc for 200 2 , 
pound pressures. For maximum and 300 pounds. To prevent re- Fae : , 
flow of steam, water, oil and gas. | turn flow. Positive vertical lift 
of discs. 


Write for further information on the types of valves required or ask for Catalog “42”. The Fairbanks Company, 
393 Lafayette Street, New York 3, N. Y., also Boston 10, Mass., Houston 2, Texas, and Pittsburgh 22, Pa. 
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SAFETY’S SAKE . 


USE CONDUIT 


(Full Weight Rigid Steel) 


When you say “BUCKEYE CONDUIT" 
you’re talking Wiring Safety 


For many years Youngstown “Buck- 
eye’ has been the most widely used rigid 
steel conduit in the world. It is a standard- 
threaded, heavy wall conduit, properly finish- 
ed inside and out for maximum wiring pro- 
tection and efficient installation and service. 
In every respect it meets the rigid require- 
ments of the industry, as expressed in the 
National Electrical Code. More than a quar- 
ter century of service under the most severe 
conditions has demonstrated that it is 
thoroughly dependable. 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


GENERAL OFFICES - YOUNGSTOWN 1, OHIO 
Offices - 500 Fifth Avenue, New York 
Manufacturers 


So specify and install Youngstown “Buck- 
eye” wherever you want positive wiring safe- 
ty. It is now available through leading dis- 
tributors in every industrial market. For their 
names and for other information on conduit, 


write, phone or wire our nearest District 
Office. 


Ask your distributor for: 
Youngstown Buckeye Conduit...Pipe and Tubular Pro- 
ducts...Sheets...Plates...Electrolytic Tin Plate...Coke 
Tin Plate... Bars...Rods...Wire...Tie Plates and Spikes. 
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loday’s answer in getting economical, 
adjustable-speed control for boiler draft 
fans, centrifugal pumps and centrifugal 
compressors is the EM Adjustable-Speed 
Magnetic Drive. 

The Magnetic Drive is a simple, compact 
electro-magnetic torque transmitter. It is 
installed between a squirrel-cage or syn- 
chronous motor and the driven equipment, 
and operates in combination with an elec- 
tronic controller to maintain selected speed 
regardless of changes in load. The Mag- 
netic Drive requires no fluids; is simple, 
rugged and clean; provides precise, micro- 
step s control over a wide range with 
immediate response to load requirements. 

Boiler draft fans are the outstanding 
application for Magnetic Drives, but the 
inherent features of the unit are also highly 
advantageous on all applications charac- 
terized ‘by a load torque which drops off 
rapidly with reduction in speed, such as 
centrifugal pumps, centrifugal compressors 
and blowers. 

Write now for Publication No. 183, des- 
cribing E-M Magnetic Drive construction, 
operation and advantages. 


ELECTRIC MACHINERY 
MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


MAGNETIC 


PRECISE, 
WIDE-RANGE, QUICK-RESPONSE 
SPEED CONTROL 
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To These Drive Problems... Calling for 


Adjustable Speed 


Control 


INDUCED DRAFT FANS 


Wide-range, precise boiler draft 
control on an induced draft fan ata 
New Jersey paperboard company 
was provided when this 100 hp, 
870/87 rpm, E-M Magnetic Drive 
unit replaced a slip-ring induction 
motor previously used. 


FORCED DRAFT FANS 


Quick-response, adjustable speed 
control of forced draft fan at an 
Ohio power plant is provided by this 
322 hp, 1145/280 rpm E-M Syn- 
chronous Motor-Magnetic Drive set. 
Induced draft fan also uses an E-M 


CENTRIFUGAL PUMPS 


Two 40 hp, 1707/1056 rpm, E-M 
Magnetic Drives in a Wisconsin 
paper mill drive black liquor centri- 
fugal pumps feeding boilers. Mag- 
netic Drive is a compact unit in- 
stalled between motor and pump to 
control fluid delivery rate. 


4 


CENTRIFUGAL COMPRESSORS 


Close-regulated, adjustable speed 
to suit refrigeration requirements 
for air conditioning in a Florida 
mercantile building is provided on 
this centrifugal compressor by an 
E-M 350 hp, 1150/840 rpm Mag- 
netic Drive. 
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War racts on packings and gaskets for 
maintenance? Want ideas? Call your local R/M 
distributor. He can help you keep presses, valves, 


pumps and other equipasent packed right. means he is an ope on packing problems. 

Located near you, with an adequate stock to take 

The new 1946 R/M catalog is just off the press care of your needs, he will give you prompt, 
. revised, enlarged . . . full of information efficient service. 


and photographs on the expanding R/M line. 


Call your local R/M distributor for specialized, 
The R/M Distributor who will bring you your personalized packing service, fitted to your needs. 
copy is our representative in your area. That Ask him for a copy of the new R/M catalog. 


RAYBESTOS 


It’s “Packed with Satisfaction’? when you use R/M 


-RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE AND PACKING DIVISION 
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When planning new gas or oil fired boilers, you can 
count on investing less in boiler, stack and auxiliary 
equipment — if you select a Coppus-Dennis FANMIX 
Burner. Coppus equipment was used for instance in 
93% of 191 petroleum refinery plants built for war use. 


FANMIX Saves Combustion Space 


FANMIX delivers to the furnace a homogeneous 
mixture of fuel and air, without blow-torch action. Com- 
bustion is rapid and complete — so smaller combustion 
space is needed than when the furnace must serve as 
mixing chamber as well — or ratings of present equip- 
ment can be increased. 


FANMIX Creates Own Forced Draft 

Less furnace draft is needed than with any other 
burner, because FANMIX creates its own forced draft, 
thus overcoming draft loss across the burner (at any 


7 


it 
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Thorough, accurate mixing of fuel and air... com- 
plete combustion... with Coppus-Dennis FANMIX 


operating range). Less stack is needed, and forced draft 
equipment can be eliminated entirely. 


There are two FANMIX types— one to handle nat- 
ural gas, the other a combination type to burn either 


gas or oil in entirety or gas and oil in any proportion. 
(No oil guns needed). 


Coppus engineers FANMIX Burners for individual 
applications. Complete control over rate of combustion 
or “flame pattern’”’ can be provided to meet the require- 
ments of any installation. Coppus Engineering Corp- 
oration, 407 Park Ave., Worcester 2, Mass. Sales offices 
in THOMAS’ REGISTER. Other Coppus “‘Blue Ribbon’”’ 
products in SWEET’S, CHEMICAL ENGINEERING CATALOG, 
REFINERY CATALOG. 


New Bulletin Will Help You When Installing 
New Equipment or Modernizing Old 


COPPUS ENGINEERING CORP. 
407 Park Ave., 
Worcester 2, Mass. 


Please send Bulletin 410-4 to 


— 
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Only Americans have the patented Manganese Shredder 
Rings that split coal instead of crushing it. Each ring 
has 20 cutting edges that is free to swing by centrifugal 
force. It deflects upon contact with tramp metal and 
eliminates the need for shear pins and other conventional 
safety devices. 


iy 


Graphically illustrating in- 
creased ash pit less and 
low combustion efficiency 
resulting from impreperly 
prepared coal, the CO2 
chart below emphasizes 
the need for proper coal 
sizing such as Americans 


The American Rolling Ring Type “S” Crusher, shown above, has 
set a high standard for efficient fuel sizing and crushing. Depend- 
able, economical service is a certainty with an American. Low 
power demand, minimum maintenance and a high rate of oper- 
ating efficiency are factors that assure lowest operating cost. 
Custom-built, there’s an American to fit your specific job require- 
ments. 


Write for bulletin “Crushing Coal at Less Than One Cent a Ton.” 


PULVERIZER COMPANY 


1349 Macklind Avenue 
St. Louis 10, Me. 
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Designed and manufactured by Hydro-Power, Inc., 
Springfield, Ohio. 


There’s nothing like hydraulic power for many 
purposes, but its efficient, economical appli- 
cation depends upon the source — the pump 
that generates it. 


The Hydro-Power Radial Hydraulic Pump 
operates at high and constant volumetric ef- 
ficiency largely because the minute working 
clearances between the high-speed rotor (A) 
and stationary valve pintle (B) are positively 
maintained at all times. 


This is achieved by mounting both rotor and 
valve pintle on Timken Tapered Roller Bear- 
ings of extreme precision as shown in the 
sectional illustration. Besides preserving the 
original operating clearance, these Timken 
Bearings eliminate rotor friction and provide 
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Application of a Hydro-Power Timken Bearing 
Equipped Pump to a H-P-M Hydraulic Press. 


full protection against radial, thrust and com- 
bined loads — therefore greater endurance. 


Should a slight amount of wear develop after 
years of service, the bearings can be adjusted 
with hair-splitting accuracy without dismant- 
ling the pump or even removing it from the ma- 
chine. To be sure of getting genuine Timken 
Bearings, look for the trade-mark “TIMKEN” 
on every bearing you use. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRACE-MARK REG. VU. PAY. OFF. 


TAPERED ROLLER BEARINGS 
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ICTURE OF A CASTING FAILURE 
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- that will never happen! 


@ There's a deeply hidden flaw here 
—an imperfection that might cause 


trouble later if it went undetected now. 


A Sivyer radiographic picture caught 
it. Now it can never wear the 
Sivyer diamond <$> —for this is the 


mark of sound castings. 


In other ways, too, Sivyer steel castings must pass 
the test. They must possess close dimensional accuracy 
. be true to pattern contour and shape... have an 


extra degree of finishing for less processing on your part. 


These are the reasons critical buyers specify Sivyer 


castings for more satisfactory, more lasting service. 


AVVER STEEL 


CHICAG 


CASTING 
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PERFORMANCE 


MESTEAM 


GENERATOR 


The AMESTEAM Generator is designed to operate at a guaranteed efficiency 
of 80%, not just under test conditions, but daily in your own plant. 

In addition, we have designed the units to provide simplicity of opera- 
tion and maximum accessibility of all parts for inspection, cleaning or 
maintenance. 

Standard AMESTEAM Generators are available for operation with the 
most economical fuel oil or gas in your locality. 

We invite your investigation of any of our existing installations throughout 
the World, or will welcome you at our plant where you may see every phase 
of the construction and test of the unit. 

A letter, wire or phone will bring you a list of installations in your vicinity. 


A complete return-to-the-boiler sys- 
tem, including Feed Water Pump and 
Condensate Tank with their accesso- 
ries, is part of the standard equipment 
with every standard AMESTEAM 
Generator. 
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exciusive 


AND CLAMPMATIC 
CONTACT FEATURES 


“CLAMPMATIC” SWITCH 
CONTACTS 


With formed Bakelite cover re- 
moved, illustration shows mov- 
ing contact confined within the 
slotted section of the arcing 
chamber, free to engage sta- 
tionary contacts: when switch is 
operated from ‘‘OFF’’ to 
ion, 


with BuLtDoc Yacu- SAFETY SWITCHES opted ore 


teleases its pressure to remove 
disconnecting resistance. 
AFETY SWITCHES are the guardians of 3. Quick action mechanism assures positive “ON ( ) When operated to ON 
job. ats why youn want © weg 4. Ample wiring room is provided without sac- spring 
advantages of BullDog Vacu-Break Safety rificing compactness. makes full pressure 
Switches—for today and for the years to 5. Solderless wire grips. 
come. 6. Streamlined handle placed within the cabinet 
: lines to allow front operation and closer 
» There are six plus values in Vacu-Break banking of switches. 


Safety Switches—six exclusive design features BullDog Vacu-Break Switches—first in qual- 
to make them ideal productive devices for ity and first in safety—keep power on the 
trouble-free operation under heavy produc- job to help you speed production and reduce 
tion schedules. maintenance costs. Get full information now 
1. Less arcing and resultant longer life, because —either by consulting 8 BullDog field engi- 
BullDog’s formed ‘Bakelite Arcing Chambers’ "eer or by writing us for descriptive folders. 


confine and suffocate arcs to prevent burn- e ° e 

ing end pitting of contacts. Manufacturers of SafToFuse Panelboards—Switchboards 
2. ‘‘Clampmatic’” switch contacts, providing Master Breakers—BUStribution DUCT for ‘‘plug- 

“clamp type pressure’ when contacts are ‘ power—Universal Trol-E-Duct for flexible lighting— 

closed—quicker, easier release when the handle industrial Trol-E-Duct for Portable Tools, Cranes and 

is thrown to the OFF position. Hoists. 


BOLT TIGHT CONNECTIONS 


Moving contact (slug) is held 
line and toad 
con mping pressure 
Spring in full ON position. 


ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN. IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA. LTD., TORONTO. FIELD OFFICES IN ALL PRINCIPAL CITIES 
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Lower your fuel bill 


Have larger boiler 
capacity 


Cut maintenance 


FURNACE | 
DRAFT 
CONTROLLER 


EAT that is lost through the stack becomes that much 


waste in fuel and loss in boiler capacity. It doesn’t match twhich 
up at all with the economies you make in other departments. with Operating Power Cylinder) 
: works from overfire draft, regulating 
Whether you burn coal, oil, or gas you can have controlled de 
combustion by simply installing a CASH STANDARD Auto- chamber. 


matic Combustion Control System. Then your fuel feed is - 
controlled as well as is the air supply and a constant draft is “(****° 
maintained in the combustion chamber. . 
more of the heat that is produced goes direct 
to the boiler water. 

The net result is you get more steam from less 
fuel—you have a bigger boiler than previously 
because it produces more steam at less cost. 


Send for Gulletin No. 300 


To find out the full details read about the application of 
this system and the various combinations of units possible 


AIR FLOW 
CONTROLLER 


to meet all conditions and that work on any boiler or ee: e $ 
stoker with any kind of fuel. : 
FUEL FEED CONTROLLER This CASH STANDARD Air Flow Controller meters “Wg 

the air needed for combustion. Install it near its 2 

This CASH STANDARD Master Controller automatically damper. It is not affected by changes in fuel bed Mg 
regulates fuel feed. Locate it conveniently. Working from resistance or any other variables, because it meters a 


boiler pressure, it will adjust the rate of combustion by 
regulating the rate at which fuel (any kind of fuel) is sup- 
plied to the boiler furnace. And it will adjust the Air 
Flow Controller so the correct amount of air is supplied for 
proper combustion —hence, money saving. 


air supply according to the differential pressure 
through the ~ passages of the boiler, doing its part 
to insure perfect combustion. 
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this pilot will win 
a Distinguished 
Service Medal 


Direct or reverse action by shifting an index 
pointer! Desired level set simply by rotating 
a disc! Sensitivity adjusted so that as little as 
1” or as much as 8” change in level is re- 
quired for full valve travel! These are a few 


of the service advantages of K & M’s radi- 


cally new KONTROL-MASTER Liquid Level Pilot. It operates.) 777 


on air — using air only when a change in level occurs. Maximum 


bellows movement plus or minus .010 inches. Pressure balance ! ! 
! 
valve design automatically compensates for wear — dependable . 4 

! 


accuracy is maintained. KONTROL-MASTER will give you surer ae et 


control in operating feed or drain valves on open or closed vessels rs Nurt 


Nieuwe 


— at less cost, with least attention. To assure distinguished service, 


KONTROL-MASTER Pilot is now standard « [. 


on all Kieley & Mueller Liquid Level Con- 
y ) trols, and may be installed on units already 


J \ in use. Write for bulletin. 


 KIELEY & MUELLER, Inc. 
MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 


NORTH BERGEN, NEW JERSEY ~ 
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Pre-fabricated piping is delivered to the job as a 
series of subassemblies with all difficult operations 


performed in the fabricating plant . . . thus facili- 
tating easy, rapid and economical installation. 
These subassemblies are commercially practical, 
heat treated and stress relieved when necessary, 
correctly aligned, thoroughly cleaned, shop tested, 
and inspected. 


Pre-fabricated piping is prepared in plants — 


equipped with considerable special machinery 
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$908 CLARK 


and staffed by highly skilled organizations. Much 
of this specialized equipment is not readily avail- 
able in the field. The qualified fabricator has an 
organization with long and varied experience in 
the practical possibilities and limitations of piping 

. can frequently contribute suggestions that 
simplify and improve piping laydut, save time and 
reduce costs. 


Pre-fabricated piping has many advantages for 
the user of pressure piping. 
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GRAPHITE GUS SAYS: 


These two joiners take the aches out of putting up 
piping, taking it down and keeping it leakproof 


DIXON’S 
PIPE JOINT 
GRAPHITE 
COMPOUND 


This superlative lubricant and perma- 
nent seal leak-proofs all joints against 
hot or cold water, steam, air, gas, 
aqueous solvents, acids and brines. It 
assures easy, quick assembly. In dis- 
mantling—even years later—it saves 
damage to gaskets, fittings, valves, etc. 
Wherever you need extra precaution 
against joint-failure get this heat-proof, 
corrosion-proof, non-setting Graphite 
pipe joint compound and save backaches 
and headaches. Read Data Sheet #21. 


DIXON’S GRAPH-AIR GUN TYPE 4 


Handily blows its contents of dry powdered Microfyne Graphite into locks 
and all close-fitting mechanisms. Provides long lasting lubrication that is 
exceptionally resistant to extremes of temperature. In shop, office and 
home it’s the most useful lubricator ever. Read Data Sheet #8 for many 
of its 1001 uses. Buy a gun at your Supply or hardware store—30¢. 


DIXON’S 
GRAPHITE 
SEAL 


Tested and approved by the Underwrit- 
ers Laboratories, this seal makes perma- 
nent leak-proof connections on all 
varieties of pipe lines and assemblies 
conveying hot or cold oil, gasoline and 
petroleum gases. It solidifies quickly, 
but its lubricating flake graphite content 
makes assembly and dismantling prac- 
tically effortless. This saves time and 
money on fittings, gaskets, valves, etc. 
Read Data Sheet #22. 


Valuable Graphite 
“Know-How” free for 


the asking! Write 

Graphite Gus today for 
Data Sheets No. 21, 22 or 8 and 
Dixon’s illustrated Data Sheet 
Directory. 

You will likely be amazed to also 
learn what the Complete Line of 
Dixon’s Graphite Products has done 
for others, and can do for you. 


YOUR SUPPLY HOUSE SELLS 
THE COMPLETE LINE OF 
DIXON’S GRAPHITE PRODUCTS 


JOSEPH DIXON CRUCIBLE COMPANY 


DIV. 94-C7 
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JERSEY CITY 3, NEW JERSEY. 
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THE SUCCESS of any thermostat depends upon the free, uninterrupted 


passage of air across the entire surface of the temperature sensitive element. 


In the Gradustat, Honeywell’s pneumatic thermostat, this temperature 
sensitive element is mounted alongside of other mechanism which, were 
it above or below the element, would naturally retard the flow of air. 


This exclusive Honeywell design permits absolutely free passage of air across 
the element and naturally results in far greater sensitivity and resultant accuracy 
of temperature control than conventionally mounted pneumatic thermostats. 

For best performance with pneumatic control, it’s always the horizontally 
mounted Honeywell Gradustat. And don’t forget, the Gradustat is as modern in 
appearance as it is outstanding in accuracy. Minneapolis-Honeywell 

Regulator Company, 2607 Fourth Avenue South, Minneapolis 8, Minnesota. 

Branches and distributing offices in all principal cities. 
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J&L steel pipe is made of J&L Controlled Quality steel 
especially for bending and welding in power plant installa- 
tions. The long experience and skill of J&L men enables 
you to obtain a pipe that has uniform wall thickness, is 
clean and straight for your most exacting installations. 
J&L steel pipe is made to give long and satisfactory 


service. Write for information. 


Jones & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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DIESEL 


This recent installation in Wisconsin’s oldest Diesel-engined municipal 
power plant is another Diesel achievement by Nordberg. In addition to 
supercharging, the suction air is cooled between the turbocharger and 
power cylinders by means of a built-in intercooler allowing still greater 
load carrying capacity...In order to utilize an existing generator it was 
necessary to operate the engine at 300 R.P.M. The engine rating is 
1100 B.H.P. It is four-cycle, mechanical injection built in six cylinders. 


If you are faced with a Diesel power problem, in need of additional 
enerating capaci or ¢ templating a new power plant, let Nordberg 
icquaint you w lependable, economical Nordberg Diesel pow 
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Interesting infor- 
mation on the 
Troy-Engberg 
Steam Engine is 
given in our Bul- 
letin 306. Send 
for a copy. 


An offhand check of the sales of 
Troy-Engberg Steam Engines 
shows quite a variety of equipment 
being driven. For example: 


exhausters 
pumps 
draft fans 
blowers 
mixers 
conveyors 
generators 
cookers 
dryers 
line shafts 
air Compressors 


refrigeration compressors 
ventilating fans 


Probably economy and depend- 
ability provided the first two rea- 
sons why the steam engine was 
selected. Other reasons, however, 
were influencing factors: flexibil- 
ity, close speed control, high start- 
ing torque; ability to carry heavy 
overloads for long periods, and in 
the case of some process plants, 
losion-proof design. 

e first two reasons—economy 
and dependability—should interest 
you in connection with that drive 
you are planning to buy. 


TROY ENGINE & MACHINE COMPANY 


Established 1870 


2517 Railroad Avenue 


STEAM ENGINES » GENERATING SETS + GENERATORS 


Troy, 


~ 


ORS 
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TAKES LESS FLOOR SPACE—HAS HIGHER CAPACITY 


DELIVERING AIR UP TO 3,656 CFM 


PORTABLE AND STATIONARY AIR COMPRESSORS 


| 
i 
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SERVICE ALL THE WAY 


OTIS MAINTENANCE FOR OTIS ELEVATORS 


© Otis Maintenance extends all of the facilities and 
ability of the manufacturer directly to the buildings of 
Otis elevator owners. 


To bring this service to your door, Maintenance opera- 
tions are conducted by 245 local Otis offices, each adapted 
to the area it serves. These branch offices in turn have 
the benefit of progressive improvements in service devel- 
oped by the facilities that produced more than half of 
the world’s clevator equipment. Thus Otis Maintenance 
goes all the way to meet the convenience of the Otis 
elevator owner. 

Few things you buy can so exactly fit your needs. 

Maintenance by Otis, for Otis elevators, is available 
at a flat monthly rate through your local Otis Elevator 
Company office. 


COMPANY 


OFFICES IN 
PRINCIPAL CITIES. 
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COMBUSTION ENGINEERING CO., Inc. 
-Equips Underfeed and Traveling Grate Stokers 


End views of a conven- 
tional roller bearing (left) 
and an Orange Stag- 
gered Roller Bearing. Note 
how staggered roller de- 
sign provides a multiplicity 
of contact areas within the 
loaded zone. 
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Orange Staggered Roller Bearings 
combine great load carrying capa- 
city in heavy operations with 
extremely smooth running in 
precision operations. They dis- 
tribute the load over many short 
precision rolls — staggered to 
maintain roller alignment and to 
afford a multiplicity of contact 
areas within the loaded zone. Con- 
sequently, Orange Staggered Roller 
Bearings carry the same load as 
much larger conventional bearings 
— or conversely, have correspond- 
ingly greater capacity for a given 
size. They run smoothly and 
quietly, with exceptionally long 
life and freedom from trouble. 


Made in a full range of stand- 
ard interchangeable sizes — or 
special to your order. Write for 
Engineering Data Book. 


with 


Combustion Engineering, another prominent user of 
Orange Roller Bushings and Orange Staggered Roller 
Bearings, writes, “‘In an emergency, when other sources 
of supply were unable to meet our requirements, we 
were able to obtain Orange Roller Bearings. We find 
that Orange Roller Bearing Company’s delivery prom- 
ises have been faithfully maintained, and the per- 
formance of the bearings is highly satisfactory.” 


Orange Bearings proved so satisfactory that today they 
are used in the driving mechanisms of C.E. Stokers of 
both underfeed and traveling grate types — in all sizes 
from 6 to 672 sq. ft. capacity. 


4 


ROLLER BEARING CO., INC. 
567 Main Street, Orange, N.J. 


Orange Roller Bushings are widely specified for their high 
load-carrying capacity, coupled with minimum space 
requirements. 

Rigid standardization of dimensions permits much closer 
internal running clearances, maintaining true alignment 
of rollers with raceways. Exceptional standards of heat- 
treating, finishing and assembly are enforced. Ample over- 
load capacity is designed into every bearing. 


Orange Roller Bushings are made in a full range of types 
and sizes for easy incorporation in machine designs. Con- 
sult our engineering department for cooperation on bearing 
design problems. Send coupon for our Engineering Data 
Books. No obligation. 


Orange Roller Bearing Co., Inc. 
Orange, New Jersey 


Please send me your Roller Bushing and 
Staggered Roller Bearing Data Books. 


NAME..... 
COMPANY..... 


| 
| 
| 
4 TITLE. 


~— Mail Coupon for Engineering Data-—- 


¥ 
| 
: 

| ~ 
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i t Two of the several Warren 


Pumps on duty at SCHRAFFT’S | 


You get more for your 
pumping dollars when 
you specify WARREN 


You get the benefit of nearly half a 
century of highly specialized experience in 
building a great variety of pumps... for 
Power, Paper, Chemical, Textiles, Mining, 
Oil, etc., etc. 


You get pumps that are smooth- 
running and free of vibration . . . because 
they are hydraulically and mechanically 
balanced. 


You get pumps that are given a run- 
ning test and all guarantees verified before 
shipment. 


—manufacturers of 
nationally famous 


SCHRAFETS 
CHOCOLATES 
Left: Circulating Salt Water 
for Condensers. Right: Cir- 
culating Chilled Water for 
Air Conditioning System. 


for those who need 


better PUMPS 


You get pumps whose reputation for 
Maintained Efficiency is a matter of 
on-the-job record in thousands of installa- 
tions. 


You get pumps backed by one of the 
largest makers devoted exclusively to 
pump building. 


You get personal attention and inter- 
est from a nation-wide network of trained 
service representatives. 


Why not put your next pumping 
problem up to us . . . and to expedite 
matters, please give us as complete data 
as possible. 


Warren Steam Pump Company, Inc. 
WARREN, MASS. 


Atlanta Boston Chicago Cincinnati Cleveland Detroit Houston 
Hartford Los Angeles Minneapolis New Orleans New York 
Philadelphia Pittsburgh Richmond San Francisco Seattle St. Louis 


v 
WARREN PUMPS 
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PALMETTO PACKINGS 


are easy get! 


In response to the nationwide acceptance of the world-famous PALMETTO 
Packings, Greene, Tweed & Co. has established a network of strategically 
located Stocking Distributors throughout the United States, Now, particular 


engineers can reach out for the quality and service they want... and get 


it in a jiffy! 
No matter what your packing problem . . . call in the PALMETTO Dis- 
tributor. There’s one near you with a complete stock for all applications 


.. . he has the correct PALMETTO Packing for serving your needs—and 


for saving your money. 


ta- 
GREENE, TWEED CO. 
nearest : MANUFACTURERS OF PALMETTO PACKINGS 


Bronx Blvd. at 238th Street, New York 66, N. Y. 
Plants at New York, N. Y. and North Wales, Pa. 
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all Types and 


HORIZONTAL 
MotoReduceR 


In fact, Phillie Gear was one 7 
the true Pioneers in the design 
and manufacture of Speed 
Reducers, for Industrial Purposes. 


For every conceivable type of 
Industrial Drive, there is a cor- 
rect type of Philadelphia Speed 
Reducer—and by choosing 
Philadelphia Reducers, you not 
only secure Quolity Products, but 
you place the responsibility for 
their construction and operation 
with one manufacturer (a point 
worthy of serious consideration). 


PLA 4 
HIGH-SPEED NETARy 
DOUBLE HELICAL 


GEAR 


PHILADELPHIA SPEED REDUCERS ARE THE RESULTS OF 54 YEARS CONTINUOUS EXPERIENCE 


WORKS INCORPORATED Industrial Gears and Speed Reducers 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls , 
* PITTSBURGH CHICAGO IN CANADA: WILLIAM AND..J. GREEY LIMITED, 
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Midwest Welding Elbows possess the features _ 
shown here to an unusual degree because of: _ 


1 i facturing wh 
Oc ring process whereby 


pars enclosing dies that exactly 
metal distribution and (2) special machines for _ 

neously machine-beveling both endsand _ 
holding the included 
Close limits, 


The importance of these features cannot be | 
overemphasized . . . they simplify piping layout 
they save time in lining up and welding - 
. .. they permit better welds... they meana 
better piping job. | 


MIDWEST PIPING & SUPPLY CO., INC. 
Main Offices 1450 South Second St, Loulé 4, Me. 


Soles Offices: New York 7—(Eustern Division) 30 Church Street 
Chicage 3—645 Marquette Bidg. > Los Angeles 33—520 Andersen 


EST WELOING FITTINGS IMP E DE 
ANO REDUCE PIPING Costs: 


“size-forging” is in compression in 
contro! the 


angle within extremely 


OV 


> 


oh, 
4 
4 
Save Time an 
Ag ate Center-to-End Dimensio = 4 
& 
% 
— | 
pe 
True Circu 
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LUBRICATORS 
for BOSITIVE 
LOW COST LUBRICATION 


2-FEED, MODEL 25 LUBRICATOR 


@ Every Manzel Lubricator incorporates 
the knowledge gained in nearly half a 
century of building high pressure meter- 
ing pumps, exclusively. Manzel Lubrica- 
tors are saving oil and improving the 
efficiency of engines, pumps, compressors 
‘and other machinery in all types of in- 
dustry. 

We are specialists in pressure lubrica- 
tion. Ask to have a Manzel engineer sub- 
mit recommendations on any lubrication 
problem. 


MANZEL BROTHERS CO. 


SUBSIDIARY OF FRONTIER INDUSTRIES, INC. 
326 BABCOCK ST., BUFFALO 10, N. Y. 


Builders of HIGH PRESSURE 
METERING PUMPS since 1898 
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Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are net feeling the 
whip of competition—are those who have kept one jump ahead ef 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works In the power plant field as well as In any other. Some men 
fit themselves as ai a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile u 
how por ee you will become more vualunble—if you spend @ few 
minutes a day, regularly studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or te 
make their jobs safe. You can too. Kead about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant fleld. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The iittle 
stickers and the big 
troublesome problems are 
all worked out in advance 


for you. There can be 
only one result from 
studying these books a 


few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever s0 com- 
Pplete—sv authoritative— 
so practical in text and illustrations as these. The man who puts thie 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 
+ ge ya all the information he needs in order to get ahead in 
work, 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast Knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we wiil send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the books after examining them, just send $3.50 and then $3.00 
a month until the total low price of $18.50 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. ¥. 0. 18 
Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $3.50 in ten 
days and $3.00 a month until the price of $18.50 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 

For Canadian price, write Embassy Book Co., 12 Richmond St, E., Toronto 1 
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THE NEW 


MASONEILAN CONTROL VALVE CATALOG a 


= The catalog covers in detail such essential in- 
This new Masoneilan Control Valve Catalogcon- formation as control valve flow characteristics, 
tains complete factual information and coversevery flow coefficient and flow curves, materials and con- 
phase of control valve selection including C,... struction, selection of types, handwheels, dimen- 
Valve Flow Coefficient ... which is a basic means sions, weights and other specification data. Write 
for comparing flow capacities and characteristics. for your copy of this important catalog today. 


MASON-NEILAN REGULATOR COMPANY 


CLie 1186 ADAMS STREET BOSTON 24, MASS. 
AND MAIL FOR Main Office: Boston 24, Mass. 
YouR 
Now/ 


MASON-NEILAN REGULATOR COMPANY 
1186 Adams St., Boston 24, Mass. 


Gentlemen: Please send me your new CONTROL VALVE CATALOG. 
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OPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 
a 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD OHIO 


FYR-FEEDER 


SPREADER 


FEATURING: 


JET PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. @ 
Automatic, modern, high efficiency firing at its best! ¢ Increases 
boiler capacity with cheapest grades of coal — screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! e Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension: larger pieces on grate. Beautifully clean flame. ¢ Safe. 
Dependable. Multiple Burners. Quality construction. ¢ Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
lbs. of coal per hour. Wire, phone, or write. 


FYR-FEEDER INDUSTRIAL STOKERS 
18-R E. Erie St., Chicago 11, Ulinois 


FYR-FEEDER Interested in FYR-FEEDER Deolership 


Interested as Sales Representative 
Multipl od STOKER Oo Send literature and delivery information 


SPREADER 
IT’S) EFFICIENT lave representative call 


IT'S AUTOMATIC 


Company 
Address 


PAYS FOR 


OPEN STEEL FLOORING 
MARATHON 


BATES *®GRATES 


One WALKWAY 


®@ When it comes to running a walk- 
way, Mr. Fillet Weld is a winner every 
time. That’s what makes BATES« GRATES 
the right choice for walkways and 
open steel flooring in your plant. 


These championship qualities 
go into BATES ° GRATES 


® Longer lasting—the Fillet Weld and Hex 
Bar construction makes BATES e GRATES 
more durable. Their strength exceeds all 
former standards set for open steel floor- 
ing and stair treads. 

®@ Safer—the combination of Hex Bars and 
Fillet Welding provides clean, crisp, SAFE 
grating. 

@ Better ventilation and light—the re- 
flecting bevels of the Hex Bars, with 90° 

corners, allow maximum transmission of 

light and air. 


for open steel flooring, stair treads, 
floor armor and bridge decking... 
Get a Bid from BATES 


POWER July 


p 
Mi. 4 
STOKERS 
Available 
Tow! 
wALTER BATES | 
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Stress and force relationships, required physical 
dimensions, effects of radius, weld locations and 
movements caused by expansion and contrac- 
tion, all combine to make power piping compli- 
cated. Specialized engineering is a top essential. 


Fabrication and erection call for experienced 
workers and direction. Economy indicates pre- 
fabrication of subassemblies to gain quality 
in the assemblies and to save time in erection 


on the site. 


Blaw-Knox Power Piping Division delivers the 


piping to the job in practicable subassemblies, 


PI PI NG DIVIS! ON 


heat treated or stress relieved when necessary, 
shop tested, accurately aligned, thoroughly 
cleaned and inspected. Thus unified Blaw-Knox 
responsibility follows the installation from the 


beginnings of the design through to erection. 


— Seven Blaw-Knox plants have been awarded 
the Army - Navy “E”, and have regularly 
received renewal stars for continued high 

t inthe production of war materiel. 


These two books constitute a 
service offered by Power Pip- 
ing Division for the benefit of 
the engineering fraternity and 
will be sent FREE to any engi- 
neer requesting them on his 
bosiness letterhead. 


1525 PENNSYLVANIA AVE. 


| 
¥ 
4 
— 
: 
woe 


The Genuine for accessibility 


| Removal of two bolts 

frees the top cap—and 
‘; |] the valve and seat are 
TRISTAND 

view. 

i The accessible Squires 
gives you smart |] has become a byword 

among power plant 
vise and handy work= 
Reliability and econ- 


bench all in OME .ce 5 omy are among its 


popular points and 
| besides Squires Traps 
positively will not 
} wire draw. 


The 
C. E. Squires Co. 


E 40th St. and 
Kelly Ave. 
Cleveland 3, Ohio 


May we send you 
TRADE MARK 


Reg. U. S. Pat. Office Catalog A-9 


COSTLY HUMAN ERRORS 
ELIMINATED WHEN YOU 
MEASURE VALUABLE STORED 


= 


. 


@ Carry it easily to the job, set 
it up on its tip-proof fold-in 
legs — and you’ve got unusual 
working convenience. Roomy 
tray for dope pot, oil can, handy 
slots for tools, a pipe rest to 
make cutting or threading 
easier, 3 benders that won’t 
dent pipe — and either yoke or 
chain vise with LonGrip jaws ¥ 
that hold pipe firmly without 
scratching. More for your 
money; ask your Supply House 
for Ritarp Tristands. 


WORK-SAVER PIPE TOOLS THE LIQUIDOMETER CORP. 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. @ 


39-16 SKILLMAN AVE., LONG ISLAND CITY.I,N.Y. 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Portable Tester Checks Tensions Up To 
10,000 lbs.—Right at the Workbench! 


Standing only 37” high, weigh- 
ing but 137 lbs., the Dillon Uni- 
versal Tester checks wire, cop- 
per, aluminum, fabrics, steel, etc. 


for tensile, transverse, compres- 
sion and shear strengths. Avail- 
able in 7 capacities, with inter- 
changeable dynamometers, the 
Universal will test from 0 to 
10,000 Ibs. Special gripping jaws 
are made for every requirement. 


The Universal Tester may be either interchangeable Dynamometer 
hand or motor operated. No spe- 

cial training is needed to record 

accurate results instantly on the 

dynamometer. It is compact, 

simple, inexpensive — designed 

for small shops and plants every- 

where. 


Tests prove that workers, too, 
undergo strain and nervous ten- 
sion on the job. That’s why many 
factories urge workers to chew 
gum. WorkerscanchewWrigley’s 
Spearmint Gum right on the job 
—even when hands are busy. And 
the act of chewing helps relieve 
monotony—helps keep workers 
alert, thus aiding them to do a 
better job with greater ease and 
safety. 


You can get complete information from 
W. C. Dillon & Company, Inc. 
5410 W. Harrison St., Chicago 44, Il. 


AA-79 
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You cut perfect I to 
2’ pipe threads with 


Lote. with 


Precision-built, Self-contained 


No. 65 R 


@ If you’ve never used this remark- 
able steel-and-malleable No. 65R die 
stock, you have a pleasant surprise 
coming. Workholder sets to pipe 
size instantly, no bushings to fool 
with—dies adjust to 1," 144,"1¥2"or 
2” pipe in 10 seconds! With least 
possible effort the high-speed steel 
chasers cut smooth perfect threads 
on any pipe. It’s precision quality 
in every part. For performance and 
long life... for surprisingly easy piper No. 65R 
threading ... buy the Ritatm> 65R stands up hand- 
at your Supply House. ily on the floor. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 


€ 
= 
| 
| 
| 
| 
* * 
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PIPE-LINE or PNEUMATIC CONVEYORS 
for ASHES and FLY-ASH 


“Most economical in steam-consumption and maintenance.” 
Design of every part, fitting, etc., based on our experience 
of 25 years with the successful manufacture and operation 
of this type of conveyors and on our full appreciation of 
their special requirements. 

We also specialize in improving existing conveyors through 
our superior fittings and frequently through rearrangement 
of present layouts. 


CAST IRON SECTIONAL ASH TANKS, COAL 
BUNKERS, BINS, HOPPERS and SILOS 


Durability combined with our exclusive discharge-efficient 
and self-clearing designs, preventing arching, packing and 
spontaneous combustion in case of coal bunkers and also 
obviating the necessity of hazardous trimming. 


MECHANICAL SOOT BLOWERS 
for FIRE-TUBE BOILERS of ALL TYPES 


Fixed nozzle centered to each tube. No cutting of tube- 
sheet. No moving parts in hot boiler. All tubes in boiler 
blown with four successive puffs of steam or air in about 
one minute. Perfect soot-removal from each tube END 


TO END. 


HAHN EQUIPMENT CORPORATION 


(Formerly Hahn Engineering Company) 


30 Church Street, New York 7, N. Y. 


TRY 
IT! 


NEW PLASTIC FLOOR 
PATCH SETS INSTANTLY 


Tamp! Truck Over! No Wait for Setting! 
Flexcock offers a new plastic repair material which is ready for traffic 
almose the moment it’s put down. There is no waiting. Simply shovel 
INSTANT-USE into the hole or rut—tamp—and your floor 
is cescored to solid smoothness. Tough INSTANT-USE @ 
boads tight to old concrete, makes long-lasting heavy duty 
patch. Withstands extreme loads. Keep a drum on hand 
for emergencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
and details of FREE TRIAL OFFER 


FLEXROCK COMPANY 
3677 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE _infor- 
macion and details of FREE TRIAL OFFER — 
nv obligation. 
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BOILER TUBE CO. 


: Preble Ave. & Edgerley St., N. 5 
a” PITTSBURGH, PA. 


PITTSBURGH NEW YORK CHICAGO 
FRED S. RENAULD & CO., LOS ANGELES 
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_GOLDEN-ANDERSON 


MVE Company 
<a AN BL 
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GOLDEN-ANDERSO™ | 
Ne WATER FoR SAFE, DEPENDABLE CONTROL yALVES | 
SED IN STEAM AND HOT WATER sERVICE | 
AFE Air Reducing Regulating Valves oO Reducing Regulating Valves, 
Et Aix and Steam 
Ge oO Altitude Control Valves 
Check valves, Electric TYPS (Relief Valves, Water | : 
= REEMSION Check Piston TYP ( Steam peducing-Regulatins 
Coke Quenching Valves Throttle & Engine Stop Valves | | 
: Plain Non-Retum Valves oO Descriptive, Technical Catalog 
Check the Type of Valves YOU need and 
\ mail to Golden-Anderson 
ge for complete information: 


SMOOTH-ON 


HEATING UN/IT—~ 


(Clipping from National Engineer, 11-43) 


$2800 SAVED 


by using a little 


SMOOTH-ON No. | 


After years of service a 20,000-gallon fuel oil 
tank developed a leak, due to a hole caused by 
movement of the heating element. 


Remedy was simple. The hole and another in- 
cipient hole were drilled and plugged with bolts 
cemented in with Smooth-On No. 1, the worn 
spots also filled in with additional Smooth-On; 
and the tank was ready for many more years 
of service, as reported in National Engineer 
(see reproduction above). 


This Smooth-On No. 1 repair at infinitesimal 
cost saved a $2800 expenditure for a new tank. 
No heat required, no serious dismantling, no 
delay, no material labor expense. 


For half a century, Smooth-On has been used 
for stopping leaks, sealing cracks, tightening 
loose parts effectively, lastingly. Keep a can 
handy for both emergency and routine repairs. 
In 1-, 5-, 25- and 100-Ib. sizes at your supply 
house, or, if necessary, direct from us. 


VALUABLE 

REPAIR HANDBOOK 
40 pages. 170 diagrams. Clear, concise, tested directions for 
ingenious repairs to plant equipment, structures, pipe lines, 
etc. Pocket size. Handy index. Just send coupon. 


Smooth-On Mfg. Co., Dept. 30 
570 Communipaw Avenue, Jersey City 4, N. J. 


Please send me the Repair Handbook 


Address 


The Iron Repair Cement of 1000 Uses 


Best and latest methods of 
industrial water treatment 


Here is a complete, up-to- 
date guide to the po . + including up-to-date 
and apparatus for treating information on— 
and purifying water. In it 
HOW to prevent boiler 
and other technical men wi : 
find the working knowledge embrittlement 
they need to deal with any HOW to speed up the 
question or problem related ij d Seni 
to the provision of water for ime - soda sotrening 
boiler feed . for special re- process 
uirements of manufacturing. 
tn simple terms and with HOW to use chlorine for 
many diagrams and photos, sterilization 
this book describes the con- 
struction and operation of HOW to prevent scale 


the different types of filter- 
ing, softening and treating deposit m pipe lines 


apparatus, and explains what : 
chemical reactions take place - +. and other practices 


in each treatment. 


Just Published—New 2nd Edition 


WATER TREATMENT 
AND PURIFICATION 


By WILLIAM J. RYAN 
270 pages, 52 x 8, 66 diagrams and illustrations, $2.75 


The facts about al/ the effective treatments for removing impurities 
from water are in this book—covering potable water and water used 
in manufacturing processes and for boiler feed. Now brought fully 
up-to-date, this new edition makes available the latest information 
on the use of sedimentation tanks, coagulation basins, chemical feed- 
ing, devices, filtration plants, softening apparatus, ion exchange 
apparatus, sterilization processes, etc. Special attention is given to 
the problems of treating boiler feed water. 


ALL woter treatment facts 
in these 12 chapters: 
. The Impurities in Water 


. Sedimentation and Coagu- 
lation 


. Filtration 

. The Analysis of Water 

. The Lime and Soda-ash 
Process 

. lon Exchangers 


. Boiler Feed-water Treat- 
ment — General Consid- 
erations 


. Boiler Feed-water Treat- 
ment—Methods Used 

. Disinfection of Water 

. Tastes and Odors 

. Miscellaneous Treatments 

. Prevention of Corrosion 


EXAMINE 10 DAYS FREE—MAIL THIS COUPON 


McGraw-Hill Book Co., 330 West 42nd St., New York 18, N. Y. 
Send me Ryan . . . Water Treatment and Purification for 10 days’ exsamina- 


tion on approval. In 10 days I will send $2.75 plus few cents postage or 
return book postpaid. (Postage paid on cash orders. Same return privilege.) 


P. 7-46 


For Canadian price write Embassy Book Co., 12 Richmond St. E., Toronto 1 


POWER @ ‘uly 1946 


| of 
4 ¢ 
grilled 
Sas sections its nd STO 
The for in, "On. This = LEAKS 
and with nt plug fot 
cemente ressure US ume 
produced only a ex- /OTH-ON 
whe hole yirtle OF to No.1 
2 and ynvo an \abor ts. Com MENTS RON 
cept £08 insert rhe 90 
rhe poles the $2,800 J 
CATON | 
10 
SMOOTH‘ON 
CEMENTS 
\ 
Her 
ase diffe 
: 8 
; : : Or y 
278 
¥/ 
4 


< 


undivided 
Buy all 3 from A.B.C./ 


Whether you’re planning a new power plant or going to modernize your present one, you can get undivided responsibility by 
buying all 3—Mechanical Draft Fans, Dust Precipitators, and Gyrol Fluid Drives—from American Blower. By securing all 3 from 
A.B.C., you have one source of technical information and far less red tape. Try it! Call in an American Blower representative. 


SEND YOUR FLY ASH PROBLEMS TO HEADQUARTERS. We will run tests, deter- 
mine the equipment best suited to your individual needs, and work 
with your engineers in the application of time-proved American Blower 
Dust Precipitators to your plant or problem. A part of our Dust Labora- 
tory, one of the largest and finest in the industry, is shown on right. 
Here, in the last 20 years, we have run tests on more than 4100 distinctly 
different materials. Every Dust Precipitator and Dust Collector we sell 
is built entirely in our own plants. Your inquiries are invited. Phone 
or write the nearest American Blower Branch Office today. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviator & Stardard Sanitary corroration 


= DRAFT 
= 
= = | 
=> 
= == pust PRECIPITATOR 
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F cASH-ACME 
7 “Type B” 


Only an INSIDE view of the CASH-ACME Type “B” can show 
you the many tested and approved features that have contri- 
buted to its popular acceptance by Industrial Designers and 
Maintenance men. 

The Large Sensitive Diaphragm, Bronze or Monel Metal wide 
epening Seat, Inbuilt Strainer and extreme accessibility are but 
a few ef the features that make the Type “B” so dependable. 
Available in sizes from 4" to 2” inclusive for STEAM, AIR, 
WATER, OIL, and other services. 


* 
Write today for YOUR 
copy of our 28 page 
Catalog describing how 
CASH -ACME 


‘AW.CASH VALVE MFC. CORP 


6662 EAST WABASH AVE. 
‘DECATUR ILLINOIS 


LUBRIPLATE 


No. 130-A 


LUBRICATION PLUS! 


A SUPER LUBRICANT—A MAR- 
VELOUS ANTI-SEIZE COM- 
POUND—A REAL PROTECTION 
AGAINST RUST AND CORRO- 


SION. From the standpoints of general utility and wide diversity of 
important uses, we do not believe there has ever been a lubricant that 
compares with LUBRIPLATE No. 130-A. It has everything. The out- 
standing performance of this super-lubricant and its adoption by 
industry in general are certainly adequate proof of its superiority. 


. . Write for the 28 page booklet, 
“The LUBRIPLATE Film.” It tells 
about LUBRIPLATE Lubricants and 
where and how to use them. 


EFINING. 


1 
PEALERS From coast 10 


” Your crassiriep 


OU will be surprised how much time can be saved 

in the spotting and switching of cars by using a 
Jones car puller. These sturdy, compact units will speed 
up car handling to the point where they soon pay for 
themselves in the saving of time and labor. 


These car pullers are built by Jones as complete units 
with motor included if desired, or with base to take 
standard motor, as supplied by the purchaser. The cable 
drum is driven by a Jones triple reduction Herringbone 
speed reducer and the control station may be located 
at a point to give the operator a clear view of the tracks 
and spotting positions. 


Even in plants where comparatively few cars are 
handled it has been found that a Jones car puller more 
than pays its way. Prices and complete information 
will enable you to judge whether such an outfit might 
pay out in your plant. Write for complete information. 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago, Illinois 


Jones 


HOUSING 
FOR 
CABLE DRUM || 


HOUSING | 
FOR 
cA 


installa- 
Jones car 
puller is shown above. 
The cable, drum and 
couplings are en- 
closed by sheet metal 
housings as an extra 
precaution in this in- 
stallation to eliminate 
all hazard from mov- 
ing parts. 


@ A complete Jones 
car puller unit. These 
outfits are for use 
with wire rope and 
are manufactured in 
a wide range of ca- 
pacities to suit the 
number of cars to be 
handled in each plant. 


HERRINGBONE— WORM-—-SPUR—GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS @ V BELT SHEAVES 
ANTI FRICTION PILLOW BLOCKS 
FRICTION CLUICHES e TRANSMISSION APPLIANCES 


PULLEYS 


SPEED 


REOUCER 


SING FO 
FLEXIBLE 
COUPLING 
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You get all these BIG features 


@ 


Is there any wonder that out in the 
field, where approval is based on performance 
under actual operating conditions, industry has 
put its O.K. on Walworth Steel Valves? 

Tough . . . wear -resistant . . . dependable, 
these valves are produced in gate and globe 
types, in sizes to cover practically every serv- 
ice requirement. They are excellent examples 
of Walworth leadership . . . leadership that has 
made the Walworth valves famous through-,; 
out the world. 

Walworth Catalog 42 gives complete informa-; 
tion regarding Steel Valves as well as the full 
line of Walworth valves and fittings in bronze 
and iron. Your copy may be obtained upon re- 


steel, bronze or iron — remember Walworth for 
dependability, economy, and long service life. 


WALWORTH 


valves and fittings 
60 EAST 42nd ST., NEW YORK 17, N. Y. 
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quest. Whenever you need valves — whether . 
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and SHEET 


QUAKER 
ROD 


PACKINGS 

A Complete Line of 
Rubber 

Duck and Rubber 
Flax 

Hydraulic 
Asbestos 
Metallic 
Semi-Metallic 


for all types of 
Service Conditions 


QUAKER 
SHEET 
PACKINGS 
Rubber 


Asbestos 
Fibre 


For all service 


applications 


The purpose of packing is to 
prevent leakage. Every plant 
of necessity must use some 
type of rod and sheet packings. 

To the Engineer or Mainte- 
nance Superintendent it is 
highly important to see that 
packings are properly selected 
and properly made for the 
service intended. 

It is a most annoying task 
for anyone to find it necessary 
to repeatedly repack leaky 
stuffing-boxes or pipe joints. 
When proper Quaker packings 
are correctly applied you do 
not have to worry about fre- 
quent leaks. 

Quaker has been manufac- 
turing a complete line of Rod 
and Sheet Packings for over 
sixty years. Then, too, we 
maintain an expert engineer- 
ing force to give you explicit 
information on your own pack- 
ing conditions. This is supple- 
mented with Quaker represen- 
tatives who are located right 
in your own section, who are 
ready on immediate call to 
help you. 

Regardless of whether you 
have an unusual condition in 
which oil, asphalt, acid, chem- 
ical or any other fluid that 
makes a severe service condi- 
tion, Quaker has a brand to 
meet it. 

Specify Quaker on your Rod 
and Sheet Packing orders and 
buy through the Distributor. 


“If there is a way to get it done—Quaker will do it’’ 


Inland 4-Way Floor Plate 


IS SAFE - 


PURCHASING 
AGENT 


ECONOMICAL - EASY TO INSTALL 


PLANT MANAGERS interested in efficient 
operation and better production appreciate 
the confidence gained by employees standing 
or walking on inland 4-Way Floor Plate. Its 
safety and fireproof qualities mean less liabil- 
ity while lower original installation and 
maintenance costs bring added economy. 


SAFETY ENGINEERS can breathe a sigh 
of relief when slippery, dangerous floors are 
covered with Inland 4-Way Floor Plate. They 
know that, installed on floors, ramps, walk- 
ways, steps, platforms or any place where 
slips or falls may occur, it provides a safe 
surface that prevents slipping and falling. 


MAINTENANCE ENGINEERS like the way 
Inland Floor Plate can be installed over all 
types of worn floors or placed over wooden 
or steel joists without additional support on 


eee original jobs. It’s the most rugged flooring 


they can install . .. sweeps and mops easily, 
drains freely and can be quickly painted. 


PURCHASING AGENTS specify Inland 
4-Way Floor Plate because it is promptly 
phe Ph from conveniently located ware- 
house distributors in 4” to 16 gauge thick- 
nesses, does a better job, and everyone from 
plant manager on down gets the best results. 


Write far your copy of the Inland 4- Way Floor Plate 

Catalog — samples are available upon request. | wd L AN D 
Inland Steel Co., 38 So. Dearborn Steet, Chicago 3, Ill. 

Sales Offices: Cincinnati, Detroit, Indianapolis, Kan- BST EELS 
sas City, Milwaukee, New York, St. Louis, St. Paul. 


INLAND STEEL COMPANY 


PRINCIPAL PRODUCTS: BARS + STRUCTURALS + PLATES « SHEETS « STRIP + TIN PLATE 
FLOOR PLATE > PILING + REINFORCING BARS + RAILS - TRACK ACCESSORIES 


QUAKER RUBBER CORPORATION 
Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK + CHICAGO +- CLEVELAND - HOUSTON 
Western Territory 


Quaker Pacific Rubber Company 
San Francisco . Los Angeles 


POWER ® July 1946 


K 
‘ 
= = SS, 
a 
ig 
weg 9 
5 
4 
4 
i¢ 
"ia 
MAINTENA 
ENGINEER 
* 
“ 


Primary problem in the operation of [iM 
power plant fans is maintenance. Years [im 
of experience in building fans for many 
of the outstanding power plants of the 
world have demonstrated the value of 
the Buffalo design for easy mainte- 
nance. 


Buffalo Draft Fans have extra heavy 
blades and plates, hot-riveted together, 
welded wearing strips where needed, 
housings which are easily “taken-down” : 
for replacements. 


Buffalo Fans offer years of efficient 
service, at moderate cost for mainte- 
nance. They need no further recommen- 
dation than that offered by repeat sales [am 
to users. | 


Write for Bulletins 3190-B and 3113-A. 


BUFFALO FORGE COMPANY 


488 Broadway Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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PREMAX 


MODEL YRF 
ENGINE PRESSURE INDICATOR 


fr DIRECT-READING 
or COMPRESSION 1x0 
FIRING PRESSURES 


OF EVERY TYPE OF DIESEL ENGINE 


- 
- 
- 


Gives close, accurate 
readings (to 5 P.S.I.) at any engine 
speed and rate of pressure rise. 
Precise factory calibration is per- 
manent even if instrument is ex- 
posed to over-pressure, shock, or 
severe usage. 


For other features, write for 
Bulletin 294 


BACHARAC 


INDUSTRIAL INSTRUMENT CO. 


These Handbook Sections 
Will Help You in Future 
Power Planning 


IN September—GAS TURBINES 


20 pages summarizing latest 
developments in this field 


IN December—STEAM GENERATORS 


48 pages of "how-to" information on boilers 
and furnaces—types, applications, trends. 


For significant, cost-saving help on 


all phases of power engineering, read 


POWER 


330 West 42nd St., New York 18, N. Y. 


WHERE 


Featuring additional products specialties and services for power plants 


BUY 


QUICK 
TUBE 
CLEANING 


SAVE COAL by 


removing scale from boiler tubes. Use 
a VIBRATAP—the Vibratory Cleaner 
that dislodges the full thickness of the 
deposit and does a really complete 
cleaning job. Write for Bulletin K-7. 


BRUNT EQUIPMENT CO. 


ormance. 


End Pump Troubles! 


MP VALVES 


~. buelitin that tells how to get better pump 


HILL PUMP VALVE CO. 


THE ORIGINAL 
Tripp Metallic Packing 


newable feature restores TRIPP METALLIC PACKING CO. 


old pumps to original ef™fi- 3 
ciency. Constant contact BOSTON ' MASS 
is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL cesign. Efi- 
cient, durable, economi- 
cal, accurate. Send today 


IMPROVED 


@ The valve with the re- 


For Industrial Processes, Heating and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins. 


Offices in 47 Cities 
2771S Greenview Ave., Chicago, Itt. 


60 S. DIVISION ST. * BUFFALO, N. Y. 


2728 ELSTON AVE. CHICAGO 47, ILL. 


THE POWERS REGULATOR CO. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 
SANFORD C. SMITH REFRACTORIES, INC. 


1715 NIAGARA ST., BUFFALO, N., Y. 


TEST SPEEDS and SAVE at a glance 
REVOLUTIONS and FEET 

per min. 
SPEED VARIATIONS 
BELT SLIPPAGE 
Send for Bulletin 
0 1 Improved Hand 

Tachometer-Cutmeter 

0. ZERNICKOW CO. 


21 Park Row New York 7 


A Good Habit 

This “Where to Buy” Section 
supplements other advertising in 
this magazine. . . It’s a good habit 
to check this page—every issue. 
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If you want uninterrupted boiler furnace 
operation with avoidance of costly 
“downtime” for lining repairs, then select 
CRYSTOLON Brick. These densely con- 
structed silicon carbide brick stand up 
even at the highest temperatures and 
they are resistant to abrasion and to the 
penetration and erosive action of slag. 
CRYSTOLON Brick are not damaged by 
clinker removal, thus their surface re- 
mains clean and unaffected for long lin- 
ing life. 


H 
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PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY © REPORTS 


PATENTS 
TRADE MARKS 


ASSOCIATED ENGINEERS, Inc. 
Joseph C. Lewis, President 
230 E. Berry St., Fort Wayne 2, Ind. 
Management Consultants 


Engineering Architecture « Accounting 
Organization Methods e¢ Costs 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D., Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building  Pittburgh (30), Pa. 


J. E. SIRRINE & COMPANY 


Power Plants Engineers Consultation 
Design 
Water Steam Utilization lans 


Greenville South Carolina 


AN ALYSTS CONSULTANTS IN 
INDUSTRIAL TECHNICS 
ENGINEERS MATHEMATICIANS PHYSICISTS 
Piant Layout Research Research 
Time Study Nomograms Development 
Designing Charts, Graphs Electronics 
Work Simplification Cam-Linkage- Accoustics 
Methods Improvement Computations Optics 
Practical Solutions to Theoretical Problems 
215 Montague St., Brooklyn 2, N. Y. At Boro Hall 


KEGARISE-CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 
334 E. Main St. P.O. Bor 668 Johnson City, Tenn. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING. ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


Surveys... Plant Studies... Analyses 
400 Madison Ave. New York, N. Y. 


LUKE L. NAKASHIAN 


Engineer 
PROCESS STEAM PLANTS 
POWER PLANTS 
OLL REFINERY EQUIPMENT 
404 Park Square Building . Boston 16, Mass. 


JOHN A. STEVENS 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 


Dye Houses Surveys 
Lowell, Massachusetts 


H. E. CORL 


CONSULTING ENGINEER 


Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plants surveys Appraisals Reports 
1505 Race Street Philadelphia, Pa. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEER 
Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St., Chicago (4), Ill. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisal 
80 Broad Street, New York 4 


E.R. GARLOCK & 
ASSOCIATES INC. 


Industrial Mechanical € 
Electrical Maintenance Engineers 
Complete plant and power maintenance, rehabili- 
tatien, installation, construction, inspection, per- 
formance and efficiency supervision.—Emergency 
repairs. High pressure power units a specialty. 
201-202 Delaware Bldg. Akron 8, Ohio 


SANDERSON & PORTER 


ENGINEERS 
AND 
CONSTRUCTORS 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plasts 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Industrial and Utilities 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 

Reports—Examinations—Laboratory 
1417 K Str. N.W. 
61 Broadway Washington, D.<C. 
New York 17 & Sansom St., Philsa., Pa. 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 


CHICAGO, ILLINOIS 


CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems. 


Prompt ANSWERS to business problems... 


The Searchlight Section brings business needs and “opportunities” 
to the attention of men associated in executive, management, sales 
and responsible technical engineering and operating capacities with 
the industries served by these McGraw-Hill publications. USE IT. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO. 


340 W. 42 St. 


Elect. Wholesaling 
New York 18, N. Y. Electrical Merch. 


Air Transport 
American Machinist Electronics 
Aviation 
Aviation News Journal 
Business Week 


Electrical World 
Engineering & Mining 


Engineering News- 


Bus Transportation Record 

Chem. & Met. Eng. E. & M. J. Markets 

Coal Age Factory Mgt. & Maint. 

Construction Food Industries 
Methods Power 

Elec. Contracting Product Engineering 


Textile World 
Welding Engineer 
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“HORIZONTAL 


Formerly 
Dayton-Dowd 


Peerless (formerly Dayton-Dowd ) Horizontal Cen- 
trifugal split case or solid volute pumps, single and 
multi-stage are found wherever reliability, depend- 
ability and economical operating costs are desired. 
Engineered and manufactured with a view to long 


life, Peerless Pumps are available for all classes of 
pumping requirements. 


HORIZONTAL PUMPS FOR: 
Water Towers 


VERTICAL PUMP TYPES: 
Deep Well Turbine 


Boosters Hi-Lift (Moyno Type) 
Fire Protection Centrifugal 

Boiler Feed Sewage 

Condensate Jet 

Sewage Shallow Well 
Chemicals Hydro-Foil (propeller) 


The right pump for the right job. All inquiries and 
specifications processed Ly trained engineers. 


Ask for name of Distributor nearest you. 


ERLE 


BURDIVISION 


VERTICAL & 


SacToRtEs 


QUINCY, * 
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LOS ANGELES 31, CALIFORNIA 
30% West Avenue Twenty-six 
CANTON 6, 


REDUCING PRESSURE 
AND MAKING IT WORK 


LOCKE No. 60 
REDUCING VALVE 


Designed for Low Pressure Steam 
Systems with initial pressures up 
to 85 Ibs. 

Special Rubber Diaphragm pro- 
vides extremely accurate reg- 
ulation. 


Variable Low Pressure Range 
controlled by adjusting screw. 


In-Built Quality and Rugged 
Construction — a regular Locke 
feature. 


LOCKE No. 24 
PILOT- OPERATED 
REDUCING VALVE 

Reduces and Maintains Uniform 
Steam, Oil or Air Pressure, re- 


gardless of variations in initial 
pressure or volume required 


Action of Main Valve controlled 
by small Auxiliary Valve. 


Bronze Body supplied in valves 
up to 2”. Iron body and bronze 
interior on valves 21" or above. 


LOOK TO LOCKE 
FOR REDUCING VALVES 


(Catalog or Consultant on Request) 
DIVISION OF THE H. T WILSON MACHINE CO, INC 


PEACOCK BROS., LTD. . MONTREAL, CANADA 
Canadian Representatives 


Hydraulic Regulators + Damper Regulators + Fan Engine Regulators 


Bock Pressure Valves . Bolanced Valves . Electric Valves 

Reducing Controls Pump Governors . Vacuum Breokers 

Engine Stops ° Master Regulotors - Oil Control Valves 
Solenoid Controls 


tg 
4 bd 
Td | 
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SEARCHLIGHT 
OPPORTUNITIES 


EMPLOYMENT e BUSINESS 


UNDISPLAYEDD RATE: 

(Not available for equipment advertising) 
15 cents a word, minimum charge $3.00. 
(See §{ on Box Numbers.) 

POSITIONS WANTED (full or part-time in- 
dividual salaried empolyment only), '/2 the 
above rates. 

PROPOSALS, 75 cents a line an insertion. 


NEW ADVERTISEMENTS received by 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


July 10th will appear in the August issue, subject 


@ EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $8.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. P. 


to limitation of space available 


Turf Development Board, Ltd. 


Technical Development Supervisor 


Applications are invited from Engineers, 
Physicists, and Chemists of distinction for 
a post involving the organization and 
supervision of a Technical Development 
Section which the Board proposes to 
institute. 


Candidates for the post must possess 
technical qualifications of a high order, 
and experience in the supervision and 
control of technical staff and in the prac- 
tical application of science to industry. 


The new Section wil have among its aims: 


(1) The improvement of existing mechan- 
jeal devices for the drainage of bogs 
and the winning and utilization of 
turf (peat), and the introduction of 
better methods for carrying out these 
objects. 

The study of chemical and physical 
problems associated with the dehydra- 
tion of turf (peat). 
Examin*tion of the 

Examination of the chemical 
physical nature of turf (peat). 


(2) 


(3) 
“4 


Stratigraphy of 


~ 


The salary which will attach to the 
post will be commensurate with the ex- 


WANTED 
STRUCTURAL ENGINEER 


For Design of Structural Steel and 
Reinforced Concrete Structures 


An unusual opportunity for a young 
man experienced in the design of struc- 
tural steel and reinforced concrete to 
join a growing organization 


WESTCOTT & MAPES, INC. 


New Haven, Connecticut 


STEAM 
POWER PLANT ENGINEER 
WANTED 


quired. 
mate steam power plants, 
negotiate with customers. 


Address 
P-156, Power 


fied engineer. 


One of nation’s largest engineering firms 
needs man under 35 to understudy project 
manager at home office in Pennsylvania. 
At least 10 years experience with a major 
engineering firm and best references re- 
Must be able to design and esti- 
contact and 
Starting salary 
up to $600.00 monthly for properly quali- 


330 West 42nd St., New York 18, N. Y. 


POSITIONS VACANT 


LARGE INDUSTRIAL Concern has opening for 
graduate engineer under 36 years of age 
who is experienced in Construction & Mech- 
anical Engineering. Excellent opportunity for 
right man to advance. Must be willing to 
travel and supervise construction and machin- 
ery installation at various company properties. 
Give qualifications, experience and photo. All 
communications will be answered and held in 
confidence. P-132, Power, 330 W. 42nd St., New 
York 18, N. ¥ 


perience and qualifications of the 
ful candidate but will not be less than 
£1,000 per annum. 

Applications giving full details of age, 
qualifications and experience should be 
addressed to the Secretary, Turf Develop- 
ment Board, Ltd., 21 Fitzwilliam Square, 
Dublin, Ireland, and must be received not 
later than June 15th, 1946. 


WANTED 


MECHANICAL ENGINEER 


For Steam Power Plant Design 


An unusual opportunity for a 
young engineer well grounded 
in steam power plant design to 
join a growing organization 


WESTCOTT & MAPES, INC. 


New Haven, Connecticut 


WANTED: MECHANICAL Designers with ex- 
perience in power plant design and capable of 
checking high pressure piping and other plant 
layouts. Give complete information in first 
letter. Engineering Department—The United 
Light and Railways Service Company, Daven- 
port. Iowa. 

WANTED: MECHANICAL Draftsmen with 
experience in power plant design. Give age, 
education and past experience. Engineering 
Department—The United Light and Railways 
Service Company, Davenport, Iowa. 


PRODUCT DESIGNERS—Oil burning equip- 
ment. Five positions open for product design- 
ers with experience in designing domestic or 
industrial oil-burning equipment. These posi- 
tions cover domestic oll burners, domestic oil- 
fired boilers, domestic water heaters, domestic 
winter air conditioners and industrial oil-fired 
equipment including steam generators and con- 
version burners. Write giving full details. 
Salary open. York-Shipley, Inc., York, Penna. 
JUNIOR MECHANICAL Engineer for genera! 

efficiency and operation work in high pressure 
steam power plant in a medium-sized chemical 
plant. P-159, Power, 620 N. Michigan Ave., 
Chicago 11, Ill. 
SALES ENGINEER: with centrifugal pump 

experience desired. Permanent position with 
long established pump manufacturer. Salary 
open. Replies confidential. Please outline 
qualifications, Dean Hill Pump Company, 4000 
E. 16th St., Indianapolis 7, Indiana. 


WANTED 


Position of assistant power plant superin- 
tendent open in large woodworking plant 
near Chicago. Requires good working 
knowledge of steam and electricity gen- 
eration, power plant maintenance, water 
softening and experience in power plant 
supervision. 


Give all pertinent information in first 
= All inquiries will be held confiden- 
al. 


The Singer Manufacturing Co. 
2115 Western Avenue 
South Bend, Indiana 


SELLING OPPORTUNITY OFFERED 


SALES ENGINEERS for proven electronic cor- 

rosion protection equipment. Several terri- 
tories open. High commission paid. Knowledge 
of power plant operation required. Write full 
particulars. Nokem Engineering Co., Box 1647, 
Louisville, Ky. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $2,500-$25,000. This 

thoroughly organized confidential service of 
36 years’ recognized standing and reputation 
carries on preliminary negotiations for super- 
visory, technical and executive positions of the 
calibre indicated, through a procedure indi- 
vidualized to each client's requirements. 
Retaining fee protected by refund provision. 
Identity covered ond present position protected. 
Send only name and address for details. 
R. W. Bixby, Inc., 270 Dun Bldg., Buffalo 2, 


WANTED 


ELECTRICAL ENGINEER 


For Power Plant Design 
Must have Public Utility Experience 


WESTCOTT & MAPES, INC. 


New Haven, 


Connecticut 


To Employers 


Who Advertise 
for Men: 


The letters you receive in answer 
to your advertisements are sub- 
mitted by each of the applicants 
with the hope of securing the 
position offered. 


When there are many applicants 
it frequently happens that the only 
letters acknowledged are those of 
promising candidates. Others do 
not receive the slightest indication 
that their letters have even been 
received, much less given any con- 
sideration. These men often be- 
come discouraged, will not respond 
to future advertisements and 
sometimes even question if they 
are bona fide. 


We can guarantee that Every 
Advertisement Printed in the Search- 
light Section Is Duly Authorized. 
Now won't you help keep our 
readers interested in this ad- 
vertising by acknowledging every 
application received, even if you 
only return the letters of unsuc- 
cessful applicants to them marked, 
say, “Position filled, thank you.” 
If you don’t care to reveal your 
identity mail them in plain en- 
velopes. 


We suggest this in a spirit of 
helpful co-operation between em- 
ployers and the men replying to 
Positions Vacant advertisements. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING 
COMPANY, INC. 


"Put Y ourself in His Place” 


N. ¥. 


Additional Employment Advertising on opposite page 
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TO sett Your Business FOR CASH 


MAY BE A wise move NOW t 


POSITION WANTED 


MECHANICAL ENGINEER: age 36, desires 

permanent connection as power or plant engi- 
neer. Experience power plant construction, 
operation, and maintenance (1400psi) engineer- 
ing studies, reports and tests. PW-160, Power, 


330 W. 42nd St., New York 18, N. Y YOU may be relieved of much worry and unnecessary expense. cE. 
YOUR company (its personnel intact, as a rule) will gain the benefit of ae 
added capital, plus the expert management of an _ experienced, i) 
p iti A il i reputable operating organization. 

OSsITIONS valiabDie THERE is profit in it for all. As principals (not brokers) with sub- 

Wanted, Sales Manager fer reguiating end tent stantial finances and a background of long experience, we are 
temperature control valves. Must be top notch interested in industrial plants. hg 
@ ALL consultations and negotiations strictly confidential 


We have excellent engineering and one of the finest 
manufacturing plants in the industry, so that sales 
are limited only by the promotional job we can do. 


We have just acquired this forty year old valve 
manufacturing business and are looking for some- 
one to develop and expand its sales organization 
into a strong aggressive unit. 

Location, Hamilton, Ohio. Reasonable salary and 
substantial bonus. 


SW-153, Power 
520 North Michigan Ave., Chicago 11, II. 


Box 1234—1474 Broadway, N. Y. 


FOR SALE 


(Additional For Sale Advertising on pages 291-319) 


WANTED 
SALES ENGINEERING AGENTS 


Manufacturer of Pneumatic Ash Con- 
veyors for Industrial and Utility Plants 
considering local agency representa- 
tion in Philadelphia, Pittsburgh, Boston, 
Buffalo, Chicago, Cleveland, Detroit. 

Companies or individuals with agency 
record in power plant line Apply to: 


RW-151, Power 
330 West 42nd St., New York 18, N. Y. 


1—5 KW Kohler, 110 volts, AC, 60 cy. Manual Plant, rebuilt * 
NEW YORK REPRESENTATION 


Engineering Sales Organization more than 15 years 
Successful Experience wishes to handle Account of 
Power Plant—Process or Heat Exchange Equip- 
ment on Commission Basis. Can offer Concentrated 


1—200 HP Fairbanks-Morse Semi-Diesel Engine 14x17”, 4 cyl. 
Type Y, Style V, 257 RPM, connected to a 148 KVA Generator, 

3 ph. 60 cy. 2300 volt, with a 5 KW Exiter 125 volts 
For $3500.00 
1—125 KVA Fairbanks-Morse Generator, +94854-D, frame 451, 
Type D, 80% P.F. 100 KW, 3 ph. 60 cy. 2300 volt, 31.4 amps, 
150 HP. Engine +511563, Type Y. Style V, 257 RPM, with 
72 KW Exciter, X-33878, frame 71, Type C.P. 60 amps, 1400 
1—Electric Machinery Generator Set, Ser. 2129, Hercules 6 cyl. 
gas Mod. WXLC3, 3 ph. 60 cy. 125 volts, 35 KVA with Exciter, 


PORTER ELECTRIC COMPANY, INC. 


330 S. 6th St. Minneapolis 15, Minn. 


Metropolitan and Vicinity Coverage. GEneva 8655 5 
RA-131, Power 

330 West 42nd St. New York 18, N. Y. ELECTRICAL EQUIPMENT COAST TO COAST é 
WANTED EQUIPMENT ACCOUNTS : 
MOTOR GENERATOR SET 
be proven by past performances and afford sub- # 


stantial income in reward for balanced engineering 
and sales efforts. Complete erection and main- 
tenance services may be arranged. Indianapolis 
headquarters. 

A-154, Power 


R 
520 North Michigan Ave., Chicago 11, Ill. 


NEW PRODUCTS 
WANTED 


Our client, an established manufac- 
turer, wants new products or new 
ideas that might be developed into 
new products. 

Experienced in steel casting, welding 
and machining in any combination— 
large sizes, great precision. 

Selling industrial and manufacturing 
markets. 


Please write Dept. 20 Communications 


in confidence. We are fully compen- One 28x36" Hamilton Uniflow Engine B&W 
sated by our client. direct connected to G. E. 900 KW, .8PF, Stirling Type Boilers—180# gauge op- 
150 RPM, 2300 Volt, 3 Phase, 60 Cycle erating press. 


Charles H. Welling & Co., Inc. 
INDUSTRIAL CONSULTANTS 
52 Vanderbilt Avenue 
New York 17, N. Y. 
New Products - New Processes 
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1—200 KW 250 volt Compound Wound 1200 RPM direct con- 
nected to 1 - 288 HP 3 phase 60 cycle, 440 volts, 1200 RPM 
synchronous motor Allis Chalmers .8 P.F. 3 bearing, mounted 
on a common factory built base complete with AC and DC 
switchboard with auto transformer for automatic start. 


Wire Orders Immediately. 


THE MOTOR POWER CO. OF NEW YORK, INC 


859 Madison Avenue, New York 21, N. Y. 
RHinelander 4-6478 


BOILER PLANT 
SURPLUS EQUIPMENT For Sale by Owner 


Generator. This is a complete unit now 


installed in our plant. Complete with Type E Stokers 


Forced Draft Fan—Boiler Feed Pumps 


For complete description and prices Water Filters, Piping, etc. 


wire, telephone or write 


FARLEY & LOETSCHER MFG. CO. 


Dubuque, lowa 


for Information write 


327 S. LaSalle St., Chicago 


5—312 H.P. each, Class XI—No. 16 


LARAMORE AND DOUGLASS, INC. 


| 
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WANTED 


WE WILL BUY 
MOTORS — AC & DC 
GENERATORS 
MG SETS 
>> TRANSFORMERS 
Controls & 
Switchboards 
Air & Oil 
ircuit Breakers 


ELECTRIC 
GENERATOR 
& MOTOR CO. 


4523 Hamilton Ave. 

Cleveland 14, Ohio 

Phone ENdicott 5656 
Established 1900 


Cash Ready 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 
Compensators 
Generators 
Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 
Send us list with full details 
WIRE OR PHONE 
P O. Box 534 


| POWER EQUIPMENT CO. 


Air Compressors Wanted 
STATIONARY—100 CFM AND UP 
PORTABLES—2 STAGE 
Ingersoll and Worthington Only 


L. W. BAUER 
North Bergen, N. J. 


154 ANDREWS ST ROCHESTER 4. 


GENERATOR SET 


WANTED 


DIESEL 


1 Diesel Generator Set complete. 300- 
350 k.w. 60 cycle, 240 volt, 3 phase, 
slow speed, heavy duty preferred. 
Specify complete details. No dealers. 


SECURITY MILLS, Inc. 


Box B, Newton 58, Mass. 


Telephone Main $68 of $69 


WANTED 


CATALOGS 


General Catalogs of Westinghouse Co. 
years 1923—1924 and 1933 to 1938 in- 
clusive. Also General Electric Co., from 
1922 to 1929 inclusive. 

W-157, Power 

330 West 42nd St., New York 18, N. Y. 


WANTED 


TURBO-GENERATOR 


(Other voltages would be 
considered.) 


500 to 700 K. W. 150# Pressure 


2300 V. 


Call or Wire 


GLAZER STEEL CORPORATION 


610 Chamberlain St. Knoxville, Tenn. 


Phone 3-0738 


WANTED 


ROLLER CHAIN 


ANY SIZE—ANY MAKE— 
ANY QUANTITY 
NEW OR USED 


W-129, Power 
330 West 42nd St., New York 18, N. Y. 


MOTORS WANTED 
High Torque (Elevator or Hoist). 
Any condition. 


UTILITY ELEVATOR SERVICE 
34 Jumel Place New York 32, N. Y. 


WANTED 


ELECTRIC GENERATOR 


10 or 15 K.W. Steam driven Electric Gene- 
rator 220 Volt-3 Phase-60 Cycle—l125¢+ 
Steam. Must be new or in A-1 condition. 


CRYSTAL ICE WORKS, INC. 


Bartow, Fia. 


WANTED 


Corliss Right Hand Steam Engine 
24” x 42”—125% pressure at throttle 107 back 
pressure—speed 70 to 80 RPM, flywheel 14’ to 16’ 
diameter. 
CZARNIKOW-RIONDA CO. 
EXPORT DEPARTMENT 
106 Wall Street, New York 5, N. Y. 


WANTED TO BUY 


Complete paper mill or paper making 
machinery for immediate delivery. What 
have you to offer for immediate inspection. 


A. C. ASKEW 
Box 3073 Whittier Station, Tulsa 8, Okla. 
Phone 6-6120 


500 or 600 K.V.A. 


DIESEL DRIVEN GENERATOR 


3 Phase, 60 Cycle. 
Give details, age and Price. 


W-158, Power 
520 North Michigan Ave, Chicago 11, IIl. 


WANTED 


1000 k.w. Condensing Turbine, 


3 phase, 60 cycle, 3600 r.p.m., direct 
connected exciter, complete with con- 
denser pump and auxiliaries, intercon- 
necting pipes, switchboard and instru- 
mens. Specify all details as to age, 
length of service, and submit drawings. 


SECURITY MILLS, INC. 


Box B 
Newton 58, Mass. 


WANTED 

Two D.C. MOTORS 
TYPE MPC, CLASS 6—150 H.P. 500. 
Form A, 500 R.P.M. 250 Volts, General 
Electric—150 H.P. 


W-973, Power 
330 Weat 42nd St., New York 18, N. ¥ 


WANTED 


One or two G.E. 175 H.P. type D.M.C. 
class 200 (6-173 H.P.—500) form L. 500 
RPM—230 Volt, direct current motors— 


Reply W152 Power 


“SEARCHLIGHT” 
IS 
Opportunity Advertising 
—to help you get what you want. 


—to help you sell what you no 
longer need. 


Take Advantage Of It 


For Every Business Want _ 
“THINK SEARCHLIGHT First” 


330 West 42nd Street, New York 18, N. Y. 
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SEAKUCHLIGHT SECTION 


the judgement 


of experienced 
Electrical Engineers 


who KNOW 


Electrical Equipment 


MOTOR GENERATOR SETS 


1—300 A G. E. 275 V. 3 unit syn. motor 4150 V. 
RPM. 
1—150.K.W. Westinghouse 125 V. Sq. Cg. 220 V. 3 


phase M. 

1—125 K.W. Crocker-Wheeler 125 V. Sq. Cg. 2300 V. 
3 phase, 1200 RPM. 

2—100 K.W. G. E. 230 V. A. C. Sq. Cg. 440 V. 3 
phase, 60 cy. 1200 RPM. 

1— 80 K.W. Crocger-Wheeler 3 unit 125 V. Syn. Mo- 
tor, 220 V. 

6— 17 K.W. Allis Chalmers 3 unit 120 V. Sq. Cg. 
220 V. 1800 RPM. 


TURBO GENERATORS 


1—600 KW. Terry dual bleeder condensing Turbine only 
1—300 KW. 125/250 Volt General Electric non-con- 


densing 

=e General Electric, 3 phase, 60 cycle, 220 volt 
cond. 

1—30 KW. 135 volt, Allis-Chalmers, non-cond. 


ALTERNATORS 
1—500 KW. 3600 RPM. 600 volt, General Electric D.C. 


exciter 
ae 3600 RPM. 240 volt, Allis-Chalmers D.C. 
exciter 
1—180 KW. 514 RPM. 550 volt, Westinghouse 
1—165 KW. 514 RVM. 2400 volt, Electric Mach. 
1—62% KW. 3600 RPM. 220 volt, Allis-Chalmers 
1—40 KW. 1800 RPM. 550 volt, General Electric 
—— — 1200 RPM. 240 volt, Columbia Electric D.C. 


151. 3 KA. 1200 RPM. 120/208 volt, American D.C. 


1-12. 5 EVA. 1200 RPM. 240 volt, Westinghouse, D.C. 
exciter 


TRANSFORMERS 


Ere. Transf. 4150 V. 3 Ph. 4 wire to 

406 V. 

2—4100 KVA. General Electric, 4156-250/480 volt, Scott 
taps 

3—200 KVA. Pittsburgh 2200 volt 110/220 

3—100 KVA, Westinghouse 11430/250 volt 

3—100 KVA. General Electric 13200/250 volt 

8— 75 KVA. General Electric 13500/750/440 volt 

2— 50 KVA. Pittsburgh 7500/15000 V. 110/220 vy. 

2— 15 KVA. General Electric 2300-115/230 volt 


SEAL 
1S YOUR 
GUARANTEE 
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MOTORS—VARIABLE SPEED 
230 VOLTS 


2—200 H.P. 425/212 RPM. General Electric MPC 

2—100 H.P. 950/1170 RPM. General Electric RC-37 

H.LP. 700/1000 RPM. Sprague L.C. 

1—30 H.P. 400/120 RPM. General Electric R’ C-204 
5 H.P. 650/2200 RPM. Westinghouse SK-110L. 

1—25 H.P. 500/1500 RPM. General Electric RF-12 

1—25 H.P. 400/1200 RPM. Westinghouse SK 

2—25 H.P. 300/900 RPM. Electro Dynamic 

1—15 H.P. 300/1200 RPM. General Electric RLC-2024 

1—13/18 H.P. 350/1200 RPM. Electro Dynamic 

5—11% H.P. 500/1500 RPM. Westinghouse 

1—716/10 H.P. 500/1500 RPM. Reliance 

1—6/7. 5 H.P. 450/1800 RPM, ned Wheeler CMC 

1—5 H.P. 500/1500 RPM. Relian 

.P. 600/1200 RPM. General I Flectric LC 

.P. 450/1800 RPM. Crocker Wheeler CM 

.P. 400/1600 RPM. Diehl K6 

.P. 225/900 RPM. Electro Dynamic 


1 
1 
1 
1 


MOTORS 3 PHASE 60 CYCLE 
SLIPRING 


1—500 H.P. 900 RPM. Lincoln 440 volt 

i—350 H.P, 293 RPM. General Electric MT-424 440 volt 
1—250 H.P, 600 RPM. General Electric IM 2200 volt 
1—225 H.P. 1800 RPM. General Electric I-E 220 volt 
1—200 H.P. 600 RPM Crocker Wheeler S.R. 440 volt 
1—200 H.P. 600 RPM. Westinghouse CW 220 volt 

1— 75 H.P. 900 RPM. General Electric ITC 220 volt 
1— 60 H.P. 575 RPM. Allis-Chalmers 290 volt 

1— 40 H.P. 1150 RPM. Cont Electric SA85 220 volt 
1— 40 H.P. 1130 RPM. General Electric Mt 2200 volt 


MOTORS 3 PHASE 60 CYCLE 
SQUIRREL CAGE 


1—400 H.P. 1200 RPM. Westinghouse 220 volt 
—200 H.P. 1200 G.E. 1K, 2200. 
2—100 H.P. 1800 RPM, General Electric IK 440 volt. 
1— 90 H.P. 380 RPM. Crocker-Wheeler 550 volt 
1— 75 H.P. 690 RPM. Westinghouse 550 volt. 
1— 60 H.P. 900 RPM. Howell Mfs. Co. SC. 220 volt 
2— 50 H.P. 900 RPM. Fairbanks-Morse H, 220 volt 
2— 25 H.P. 1800/1200/900/600 U. S., 440 volt, 3 phase 


GASOLINE DRIVEN 
D. C. GENERATOR SETS 


1—300 K.W. 250 V. G. E. MPC. 1000 RPM. 

2—250 K.W. 250 V. Crocker-Wheeler Gen. 1200 RPM. 
1— 75 K.W. 250 V. Westinghouse 260 RPM. 

1— 50 K.W. 115 V. Westinghouse 1200 RPM. 
2—31.25 K.W. 125 V. Westinghouse 1400 RPM. 

2—20 K.W. 50 V. G, E. 1800 RPM. 


MOTORS D. C. 230 VOLTS 


2—450 H.P. General Electric MPL 250 volt 400 RPM. 
1—250 H.P. 750 RPM. Electro Dynamic 230 volt 
1—125 H.P. 1725 RPM. General Electric RC—230 volt 
1— 75 H.P. 575 RPM. General Electric C 230 volt 

2— 50 H.P. 700 RPM. Crocker Wheeler CM 230 volt 
2— 30 H.P. 1150 RPM. General Electric RC-31 230 volt 
~~ = H.P. 1100 RPM. General Electric RC-12 230 


eon 30 H.P. 750 RPM. General Electric RC-14 230 volt 
1—30 H.P. 625 RPM. General Electric C 230 = 

1— 25 H.P. = eee Westinghouse SK 230 

1— 20 H.P. 800 RPM. General Electric 4 12 280 volt 
1— 15 H.P. 350 RPM. Diehl G-312 230 volt 


SYNCHRONOUS MOTORS 


1—500 KVA. G. E. 900 RPM. ATI 4150 V. D. C. 
exciter. 

— HP. Elec. Mach. 1800 RPM, 2200 V. D. C. 
exciter. 

1— 75 HP. G. E, 1200 RPM. ATI 220 V. 3 phase. 

2— 50 HP. > 1800 RPM. TS 220 V. 

1— 50 HP. -E 1800 RPM. ATI 220 V. D. C. ex- 


citer. 

1 = SYA. G. E. 1200 RPM. ATI 2200 V. D. C. 
exciter. 

1— 20 HP. Westinghouse 1800 RPM. 220 V. .8 P.F. 


FREQUENCY CHANGERS 


1—7% K.W. 15 KVA. 50% P.F. 1800 RPM. 215 V. 
270 Cy. C.W. Westinghouse, 
2—15 K.W. G. E, Type MM, 270 cy. 


VERTICAL MOTORS 


4—100 G. E. Vert. Hollow Shaft 1200 RPM. 220 S.C. 
1—100 G. E. Vert. Solid Shaft 900 RPM. 220 S.R. 
1— 75 G. E. Vert. Solid Shaft 1200 RPM. 220 8.R. 
1— 60 Westinghouse Solid Shaft 900 RPM. 2200 S.R. 


MISCELLANEOUS 
2—2100 Gallon Pumps Dayton-Dowd 190 foot head. 


1604 53rd STREET, NORTH BERGEN, N. J. 


PHONE NEW YORK —LONGACRE 5-3227 
PHONE NEW JERSEY—UNION 3-2600 
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Hemphill rebuilding and testing is done under engineering supervision : z 
= | | 


G SEARCHLIGHT SECTION @ 


FOR SALE —IMMEDIATE 


DELIVERY 


POWER PLANT EQUIPMENT 


TURBINE-GENERATOR UNITS 
3 Phase, 60 Cycle 


6250 KVA Allis non-condensing, 
pressure, 725° TT, 185 | 
4500 volts, 3600 RPM. 


4375 KVA G.E. condensing, 2300 volts, 
3600 RPM, 200 Ibs. pressure equipped 


with condenser. 


4000 KVA Allis condensing, 200 lbs. pres- 
sure, 600 volts, 3600 RPM equipped 
direct connected exciter and surface 
condenser. 


3750 KVA G.E. condensing, 200 lbs. pres- 
sure, 500° TT, 2,300 volts, 3600 
RPM complete with surface condenser 


and switchboard. 


2500 KVA G.E. condensing, 150 to 200 lbs. 
pressure, 2300 or 550 volts, 1800 
RPM complete surface condenser, ex- 
citer and panel. 


1875 KVA Westinghouse condensing, 175 to 

lbs. pressure, 500° TT, 480 volts, 

3600 RPM, complete with turbine 

driven exciter set, switchboard, West- 

inghouse jet condenser and condensing 
auxiliaries. 


1563 KVA Allis non-condensing, 150 to 200 
lbs., 15 to 25 Ibs. gauge back ao geen 
480 volts, 3600 RPM equipped with 


direct connected exciter and panel. 


1250 KVA_ Westinghouse non-condensing, 
200 to 250 Ibs. pressure, 500° TT, 15 
lbs. gauge back pressure, 480 volts, 
3600 RPM, complete with exciter, 
switchboard panel. 


1250 KVA Westinghouse condensing, 2400 
volts, 3600 RPM, 200 lbs. pressure, 
equipped with direct connected shaft 
exciter, condenser, switchboard and in- 
struments. 


375 KVA Allis non-condensing, 150 to 175 
Ibs., 10 lbs. gauge back pressure, 240 
or 480 volts, 3600 RPM complete with 


direct connected exciter and switch- 


board. 


375 KVA G.E. condensing, 150 to 200 lbs. 
pressure, 100° SH, 2300 volts, 3600 
RPM, complete with surface condenser 
and auxiliaries. 


450 Ibs. 
. exhaust, 


125 KVA Westinghouse non-condensing, 
175 to 200 lbs. pressure, 0-10 lbs. 
gauge back, 240 volts with direct 
connected exciter and switchboard. 


125 KVA G.E. non-condensing, 175 to 200 
lbs. pressure, 10 Ibs. gauge back, 2300 
volts, 3600 RPM complete with switch- 


ard. 


100 KVA Westinghouse non-condensing, 
125 to 150 lbs. pressure, 10 Ibs. gauge 
back, 2400/600 volts, 3600 RPM com- 


plete. 


ENGINE-GENERATOR UNITS 


3 Phase, 60 Cycle 
Alternating Current 
900 KVA Allis-Chalmers, 480 volts, 150 


RPM generator direct connected to 
24” x 36” Filer Stowell semi-Unaflow 
engine. 

575 KVA General Electric, 460 volt, 150 
RPM generator direct connected to 
24” x 36” Nordberg Unaflow engine, 
150 to 175 lbs. pressure, 10 to 40# 


back pressure. 


500 KVA Westinghouse, 460 volts, 164 
RPM generator direct connected to 
26” x 28” Skinner Unaflow non-con- 
densing engine, 140 to 160 lbs. pres- 
sure, 0 to 10-Ibs. gauge back pressure, 
Complete Installation. 


500 KVA G. E. 2300 volt generator direct 
connected to Chuse Unaflow non-con- 
densing engine. 

312 KVA Elliott, 4000/2300/550 or 240 
volts, 180 RPM generator, direct con- 
nected to a 17” x 24” Elliott Unaflow 
non-condensing engine, 175 lbs. pres- 
sure, 6 lbs. back pressure. 


300 KVA G.E. 2300/480/240 volts, 200 

generator direct connected to 

Skinner Unaflow non-condensing en- 
gine—Complete. 


200 KVA Crocker-Wheeler, 240 volts, 400 
RPM generator direct connected to 
Ames vertical Unaflow engine, 110 to 
125 lbs. pressure, 5 Ibs. gauge back 


pressure. 
150 KVA G.E. 240 volts, 225 RPM tl 


erator direct connected to Ames 
flow engine. 


ENGINE-GENERATOR UNITS 
Direct Current 
300 KW Allis-Chalmers, 250 volts, 150 
generator direct connected to 
24” x 28” Chuse Unaflow non-con- 
densing engine, 130 to 150 lbs. 

150 KW General Electric, 3-wire, 115/230 
volt, 225 RPM generator direct con- 
nected to Skinner Universal Unaflow 
non-condensing engine. 

125 KW, 125 volt, 250 RPM generator di- 
rect connected to 18” x 16” Elliott en- 
gine, 100 lbs. pressure, 10 Ibs. back 
pressure, complete with switchboard. 

75 KW Westinghouse, 125 volt, 1800 
RPM non-condensing turbine generator 
unit. 

75 KW Allis-Chalmers Terry, 125 volt- 
2400 RPM non-condensing turbine- 
generator unit. 

15 KW (2) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an American Blower vertical 
engine. 


SPECIAL OFFERINGS 

125 KVA (8), 3 phase, 60 cycle, 480 
volts, 514 RPM Electric Machinery 
horizontal synchronous generators. 
NEW. 

500 KVA Westinghouse, 3 phase, 60 cycle, 
600 volts, 514 RPM belted generator. 

750 KVA Westinghouse, 3 phase, 60 cycle, 

volts alternating current gener- 
ator, direct connected to 910 HP, 3 
phase, 25 cycle, 2300 volts, 300 RPM 
synchronous motor. 

1200 KVA General Electric, 3 phase, 60 
cycle, 2400 volts alternating current 
generator direct connected to 1700 HP, 

phase, 25 cycle, 2300 volts, 300 
RPM synchronous motor. 

750 HP Babcock & Wilcox Sterling water 
tube boiler ASME National code, 225 
Ibs. pressure, complete with stoker. 

500 KVA (3) single phase, 60 cycle 
6600 volt primary, 2300 volts 
secondary Pittsburgh transformers. 

5300 sq. ft. Worthington surface condenser. 

6000 sq. ft. C. H. Wheeler surface condenser. 


1—10 Ton Brown Hand operated crane 
with 31’0” span, approximately 150 
ft. 15” I beam with 6” wide flange. 


1—ALLIS-CHALMERS SYNCHRONOUS MOTOR GENERATOR SET CONSISTING OF: 1500 
KW 550/600 volts, 300 RPM compound wound interpole direct current generator direct con- 
nected to a 2190 HP, 3 phase, 60 cycle, 4000 volt, 300 RPM A.C. motor. 
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‘Utilitivs 


0 NATIONAL CITY BANK BLDG. 


CLEVELAND 14, OHIO 


WIRE OR PHONE 


Curporation LONG DISTANCE 


POWER © July 1946 


@ SEARCHLIGHT SECTION @ 
TWO BULLSEYES! 


i 
WE buy it before Because it's 
you buy it—SO RE-NU-BILT 
IT HAS TO BE by specialist in a 
GOOD—and you Electrical Power 
GET IT QUICKER! Equipment! | 
SUCCESSFUL OPERATION GUARANTEED 
MOTOR SETS A. C. MOTORS ROTARY CONVERTER 
Phase—46' ycle 3 PHASE—60 CYCLE 
1—1500 RW 2 V. D.C. to %00 H.P. 4400/2200 3 Phese-—-60 Cycle Qu. Kw. Make Speed D.C.V. Trans. V. 
1—400—3 unit with 2—200 KW—GE DC gens. and 700 | 1900 Whee. 600 600 11300 
1—300 KW—Cr. Wh. 3 unit with 150 KW. 125 v. D.c, H.P. Make i 1000 Whee 909 600 
150 K C to 250 HP—440 V. Ind. 300 Al. Ch. 1 Whse. 1200 600 13200/2300 
1—150 EW_wase, 600 Dc. 200 HP—2200 V. 3 PHASE—25 CYCLE—BOOSTER TYPE 
200 HP—2300 V. Ina.” 4000/2300 253 MT-442Y 2 1500 GE. 500 225 275 13200/6600 
1—150 KW. GE 600 V. d. 22, 1 250 G.E. 4 57 MT-424Y All units can be furnished with A. C. & D. C. control. - 
c. to 225 H.P. 440 V. Syn. 225 G.E 550 720 IM-17 
KW. GE—250 V. DC to 150 HP—440 Ind. =} 300 Whee on 
1-15 KW GE 125 V. D.C. to 120 HP—2300/4000 v. na, | Whe. — 
1—50 KW GE 125 V. D.C. to 75 HP—2300/4000 V. Ind. 60 GE. 3200 1755 MT-337 Es 
with KW GE 60 volt D.C. gens. 1—2000 amp., le, 15000 V Conduit 
v type F-120-1 D2 0 V Sol. operated OCB 
1—45 KW. Whse. 250 V. D.C. to 75 HP. 440 V. SQUIRREL CAGE —1000 000 AF kd capacity. ‘ 
1 725 G.E. 13800/2300 600 KT 
SPECIAL i 400 GE. 2200-1175 «IE-15B D. C. MOTORS 
1—500 KW—GE 250 V D C to 700 HP— 1 400 Whse. 2200 585 CS-1104 M T Vol Speed 
2300/4150 phase—25 cycle 1 300 GE. 2200 600 IK 
ye 300 GE. 440 900 IK 4 800/1000 Whse. 50 600/750 
250 G.E. 440 600 IK 800 G.E. MPC 550 600 
l 2 GE. 550 580 IK 2 700 G.E. MCF 600 150, 5 
l 200 G_E. 2 1175 IK 650 G.E, MPC 250 115/145 
TRANSFORMERS—60 Cycle 1 4 IK 325 Whee. 29 1080/1260 
1 200 Al. Ch. 2300 1175 y 350 G.E, MPC 3 450 ac 
Qu. Kva. Make Ph. Type Voltages 2 175/112. G.E. 440 900/720 300 G.E. MPC 30 275/550 oy 
1 1050 GE. 3 WOCTH  11000x445/222 2 150 GE. 440 1200 Brg] 300 G.E. 
2 333 Pitts. 1 OISC 2400x220 1 100 GE. 440 900 Ik 250 GE. 400/500 x 
1 300 Pitts. 3 OISC 4150x208 /120 1 100 G.E. 2300 450 1K-Vert. 1080 
3 200 GE. 1 HJ 2300x408 /204 MP 0 28074 
3 100 Whee. i 1 SYNCHRONOUS 125 G.E. CO-1832 30 «625 
> 9 / se. 
A. C. GENERATORS 2 7700 i600 75 GE. C 230 650/900 
3 Phase—60 Cycle 1 125 G.E. 2300 900 ATI TURBO GENERATOR SETS : 
Qua. Kva. Make Type RPM. Volts 1—500 KW—Whse. 625 KVA. 440 v. 3 ph. 60 ay. 3600 » 
1 $37.5 G.E. ATI 1200 220/127 RPM with Parsons 145/175 lbs. condensing turbine 7 
Whee. on 3300 SYNCHRONOUS CONDENSER ith Terry 180 1b. 
tidgeway w rry 
1 337 Whse. 360 480 5000 Whse. 2300/4000 900 with 12 1b, back pressure, 2000 RPM. 


We Buy for Stock — for CASH 


What Surplus Do You Have? 
PHONE—JOURNAL SQUARE — 2-3334 
Also 
N. Y. CITY LINE — RECTOR 2-7150 


COMPANY, INC. 


Main Office and Shop 
43 HOWELL STREET 


JERSEY CITY 6,N. J. 


38™ 
YEAR OF 
SERVICE 
we OWN wuat 
WE ADVERTISE 
IT HAS TO BE GOOD! 
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Dependable Rebuilt Electrical Equipment 


3 Ph. Squirrel Cage Motors 


Speed 
715 
1200 
690 
1750 
1150 
865 

580 

495 

150 900 
690 

150 900 
850 
3450 


Speed 
1200 
870 
870 
870 
870 
1150 
1140 
870 
1150 


Qu. H.P. Make Type 

1 147 West. 25 eye. 

1 70 G.E. Synch. 

3 60 G.E. & West. 

1 50 G.E, KT-326 

1 50 West. CCL 

1 60 Cr. Wh. 122Q 

1 50 West. cs 

1 50 G.E. 1-14 

46 W.E. 

1 40 Triumph TR 

1 40 

1 35 Wagner 

1 Vert. 

1 30 «Cr. Wh. 

1 30 Watsen 

1 30 West. ccL 

1 25 Wagner Fy. Weich. 

1 25 Wagner Vert. 

2 25 West. cs 

1 25 G.E. IK 

1 20 G.E. KT-312 

1 20 G.E. Vert. 

1 20 R&M_  K-207 

1 20 West. cs 

1 20 G.E. Vert. 

1 20 «(AI Ch. 

1 20 Diehl 

1 15 Wagner Fy. Welch. 

1 16 El. Spec, Synch. 

1 15 G.E. KT-312 

1 15 Howell 

1 15 Al. Ch. 

1 15 Lincein 

4 15 West. MS 

1 158 G.E, Vert. 

1 15 G.E. KT-512 

1 15 Wagner 15VPR 

1 18 Wagner Fy. Welch. 

1 15 West. CS-504 
2 Ph. Squirrel Cage Motors 
Qu. H.P. Make Type 

1 70 G.E. Synch. 

1 50 Limcoln C-15 

1 50 G.E. IQ 

1 40 Al. Ch. 

1 35 Al. Ch, 

1 30 West. CCL 

1 30 Wagner BP 

1 25 Burke 

3 25 G.E. IQL 

1 25 Weat. CCL 
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1150 


LEEDS & NORTHRUP 
MICROMAX 
INDICATING 
THERMOCOUPLE PYROMETERS 
Mode! S Recorders 
Model C Controllers 
Model B Recorders 
Some New— 
All Others Equal to New 
2 Ph. Squirrel Cage Motors 
Qu. H.P. Make Type Speed 
1 15 F-M 1750 
1 15 G.E. KQ-502 1150 
1 15 West. CS 1155 
1 15 Al. Ch. 1130 
1 15 West. CS-572 860 
1 15 G.E. 1Q 690 
A.C. Slip Ring Motors 


Qu. H.P. Make 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 


200 Cr. Wh. 
112 G.E. 
75 «Al. Ch. 
64 G.E. 
60 West. 
50 G.E. 
52 G.E. 
50. «Al. Ch. 
50 G.E, 
40 West. 
40 G.E. 
35 Al. Ch. 
30 G.E. 
30 G.E. 
30 G.E. 
30 West. 
30 West. 
30 G.E. 
25 «Al. Ch. 
25 Howell 
25 G.E. 
20 Weat. 
15 G.E. 
15 West. 
15 G.E. 
15 Al. Ch. 
15 G.E,. 


Type Speed 

600 
ITc 720 
Hoist 575 
MTO-552 585 
CW-956A 290 
MT 600 
ITC 860 

865 
MT-342 860 
HF 850 
MT-352 570 

870 
ITC 1200 
M-526 1150 
MQ-332 870 
CI-574A 870 
CI-582C 870 
MT-542 690 

870 
SRS-420 870 
IM 565 

870 
MT-502 1130 
cw 870 
MT-512 845 

680 
MQ-332 670 


1 YEAR GUARANTEE 


A.C. Generators 


Qu. K.W. Make Voltage Speed 
1 106 El-Mchy. 208/120 1200 
1 150 G.E. 240/480 600 
! 100 West. 240/480 600 
1 50 F-M 240/480 1200 
1 50 El. My 208/120 900 
1 30 Burke 220/440 900 
2 30 Century 208/120 1200 

230 Volt D.C. Motors 

Qu. H.P. Make Type Speed 
1 350 West. SK 340/425 
1 60 G.E. C-Inter. 480/1100 
1 50 G.E. RC-19 400/1200 
1 45 Diehl K-10 850 
1 40 G.E. DLC 1050 
2 35 West. SK-120 1150 
1 35 G.E. RLC-204 440/800 
2 35 West. SK-160 400/600 
1 30 G.E. RC-32 1100 
1 30 West SA 500/ 1500 
3 25 GE RC-31 1150 
1 25 West. SK 1100 
1 25 Rellance 92T 1150 
1 25 «Al. Ch. 850 
1 25 Rel. H3 400/1200 
1 25 G.E. RF 400/1200 
3 20 G.E. RF 500/1500 
1 20 G.E. RF 400/1200 
1 20 G.E, CD-83 1200 
1 20 R.& M. 1160 
1 20 G.E. RC-11 1150 
3 20 West. SK-110L 750 
1 20 West. Hoist 700 
1 15 Rochester 3450 
1 15 West. SK-82 1150 
2 15 G.E. RC 1150 
1 15 G.E CD-Vert. 900 
1 15 G.E. CD-85 850 
2 15 G.E. RC-30 850 
1 15 Sprague D 700 
1 15 West. SK 675/1350 
1 15 West SK-100L 600/2500 
2 15 West SK 500/1500 
1 9 L-A Baler 1750 
4 10 GE RC 1150 
2 10 G.E. CD-75 1150 
1 10 Diehl 900 
1 10 G.E. CD-83 850 
1 10 Roth 800 
1 10 Diehl LS-14 750 
1 10 West Elevator 700 
1 10 G.E, Ccvc 700 
1 10 West. SK 600 ‘1200 
1 10 GE. RLC 500/1500 
1 10 Wert. SK 500/1500 
2 10 G.E. RF-10 400/1600 
2 10 West. SA 400/1200 
1 10 West. SK-90 400/1200 
1 10 Diehl 200/247 
1 7% Sturt. TF 3600 
1 7% El Dyn. 28 1750 
1 7% GE. RC 1150 
6 7% West. SK-40 1180 
1 7% G.E. CO-1804 
1 8 L-A Baler 1200 
2 7% West. Sk 850 
2 7% GE. RC 850 
1 7% West. SK-60 850 
2 7% G.E. RF-9 600/1800 
1 7% G.E. RF-10A 600/1500 
1 7% West. SK-90 650/1300 
1 7% El. Dyn. 38 550/1650 


THIS IS A PARTIAL LIST ONLY! 


230 Volt D.C. Motors 


Qu. H.P. Make Type Speed 
1 7% G.E. RF-10 450/1800 
1 7% G.E. RF-10 450/1600 
7% RF 450/1800 
2 7% West. SK-70 400/1600 
1 7% Al. Ch. 350/1050 
1 7% L-A Baler 


110 Volt D.C. Motors 


Qu. H.P. Make Type Speed 
1 45 G.E. RC 1100 
1 25 G.E. CD95 1150 

f2 10 Lincoln I-8C 3500 
1 10 L-A 3500 
1 10 E. Dyn. 38 1106 
1 10 West. SK-76 850 
1 10 Reliance 400/1600 

10 Diehl 230 
1 7% G.E. cvc 725 
1 7% El. Dyn. 5S 450/900 
1 7 Dyna. 600/1200 


D.C. Generators 


Kw Make Voltage Ampere Speed 
300 Burke 250/125 1200 900 
300 West. (2) 250 1200 900 
250 G.E. 125 2000 720 
100 G.E. 125 800 1150 
100 ~All. Ch. 250/125 400 1150 
50 G.E. (2) 125 400 1150 
50 G.E. 250 200 870 
40 Rel. v.s. 250 160 1750 
30 El. Dyn, 600 50 
30 G.E. 125 240 =1150 
30 G.E, 250 120 1750 
25 G.E. 125 200 1150 
20 West. 250 100 1150 
10 West. 2508 40 1150 
10 West. 125 80 1150 
7% G.E, 250 30 1150 
7% West. 125 60 1150 
AIR COMPRESSORS 
12Y2"'x12"" American 
10''x6"' Gardner 
Ingersoll Rand 
9'x8"" Sullivan 
7''x6"' Ingersoll Rand 


D.C. to A.C. Generators 
1 to 10 K.V.A. 

115 and 230 V.D.C. to 

1 ph. and 3 ph, 110-220 
& 440 V. A.C. 


146 GRAND STREET, NEW YORK 13, NEW YORK 


Established 1910 


Bosten, Mass.; 411 Atlantic Ave. Phone Liberty 4300 


CAnal 6-6976 


Reading, Penna.: 10th & Exeter Sts., Phone Reading 2-6866 
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ALCO DIESELS 


8600 HP—10 UNITS 
ONE OR ALL—TODAY 


SEVERAL IMPORTANT OFFERINGS 


3—1200 HP Alco (McIntosh & Seymour) Diesel Engines—Model 8B40— 
8 cyl. 20x24—4 cycle—air injection—300 RPM—direct connected to 
3—1000 KVA—800 KW Westinghouse—ideal Generators—3/60/2300-4000 

with exciters, switchboards and auxiliaries.—New 1931. 


7—720 H.P. Alco Model 6B25 Diesel engine—6 cyl.—12¥2xl3—4 cycle- 
solid injection—720 R.P.M.—direct connected to 

7—625 KVA—5S00 KW General Electric Generators, 3/60/127/220. Self 
contained—radiator cooled—skid mounted—NEW. 


2—375 HP Alco-Model 5B25—Diesel Engines—6 cyl., 12¥2x18, 4 cycle- 
solid injection—300 RPM—direct connected to 

2—312 KVA—250 KW—wWestinghouse Generators—3/60/240/480—Buf- 
falo Evaporative cooling—switchboard and auxiliary—New 1938. 


Rebuilt and Guaranteed 
Running Inspection by Appointment 


ROBERT SCHOONMAKER 
Port Washington. Long Island, N.Y. 
Phone Roslyn 1600 
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1800 KW GENERAL ELECTRIC SYNCHRONOUS MOTOR GENERATOR SET 


1—1800 KW 50 deg. General Electric compound interpole direct current gen- 
erator type MCF form L 275 volts 6550 amps. 600 RPM +1358377 mounted 


on common cast iron sub-base and direct connected to 


1—2500 HP 85% P.F. 2400 KVA 50 deg. General Electric synchronous motor 


type ATI from C 3 phase 60 cycle 13200 volts (can 


6600 or 2300 volts) 600 RPM +4097530 


The above motor generator set is in excellent condition, complete with automatic switching 


equipment and available immediate shipment. 


be reconnected for 


TURBINE UNIT 
Condensing 
3 phase 60 cycle 
15000 KVA G.E. 6600 V. 
9375 KVA G.E. 
5000 KVA Wstgh. 
4375 KVA G.E. 
3750 KVA GE. 
3125 KVA Wstgh. 
3125 KVA G.E. 
2500 KVA G.E. 
1563 KVA Allis 
1250 EVA Wstgh. 
937 KVA G.E. 
750 KVA G.E. 
625 EVA G.E. 
625 KVA G.E. 


TURBINE UNIT 
Automatic Extraction 
3 phase 60 cycle 


1875 KVA Wstgh. 240 V. 400z 
extraction 

1250 KVA Allis 480 V. 250% 
352 extraction 

1250 KVA Allis 480 V. 150 
14 exirac: on 

625 KVA Wstgh. 480 V. 250% 
extraction 


TURBINE UNIT 
Non-condensing 
3 phase 60 cycle 


6250 KVA Allis 4600 V. 4254 
185# back pressure 

1875 KVA Wstgh. 240 V. 4004 
90% back pressure 

937 KVA Allis 2300 V. 2004 
807 back pressure 

625 KVA G.E. 240 V. 200% 
S0# back pressure 

625 KVA Allis 240 V. 1254 
back pressure 

312 KVA C. W. Moore 240 V. 4254 
18# back pressure 

250 KVA Wstgh. 600 V. 150# 
15 back pressure 

250 KVA Wstgh. 480 V. 3004 
30% back pressure 


UNIFLOW UNITS 
3 phase 60 cycle 


1000 KVA Skinner 2300 V. 1154 
750 KVA (2) Skinner 2300 V. 175% 
750 KVA Chuse 2300 V. 175# 

350 KVA Ames 2300 V. 15604 

260 KVA Skinner 480 V. 1504 
250 KVA Skinner 240 V. 1454 
156 KVA (2) Skinner 240 V. 150% 
150 KVA Ames 240 V. 1504 


DIESEL UNITS 


3 phase 60 cycle 


575 KVA Rathbun 440 V. 300 RPM 

300 KVA (3) Chic. Pne, 480 V. 720RPM 
300 KVA Fair. Mor. 2400 V. 257 RPM 
250 KVA DeLav. 480 V. 277 RPM 

250 KVA Fair. Mor. 2300 V. 257 RPM 
219 KVA DeLav. 4000 V. 300 RPM 

150 KVA Fair. Mor. 2300 V. 257 BPM 


SPECIAL OFFERING 
2—375 KVA Two unit (156 KVA and 219 KVA) Electric ppaioery alternatiag 
current generators, 3 phase 60 cycle 240 volts 360 RPM direct connected to 
Skinner Vertical Universal Unifiow engines, two cylinders, 140-165 steam 
pressure, 0-7 back pressure. 


Used only two winters—Excellent condition 


INTERNATIONAL POWER MACHINERY 


UNION COMMERCE BLDG. 


Telephone: MAin 9514 


CLEVELAND 14, OHIO 
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SQUIRREL CAGE 1 15 ad 1140 DC—230 Volt 


KT512 875 Qu. HP Make Type 
3 Phase, 60 Cycle, 220/440 Volt. CS-573 25 cy. 726 Dien! Kl 

G.E. CD123 
Al. Ch. Bert. 
G.E. 2200 v. IK 


G.E. 
G.E. 2200 v. IK Rel. 440 v. 
R’way 440¥ 


. Rel. 440 v. 
West. 2200v. CCL C.W. 440 v. 
G.E. I 


2 
1 


260 
160 
150 


150 
850 


Dee 


cy. 
. new B.B. 440v. 
MCP-365 
RS-405 b.b. 
bed er new B.B.S.P. 
v. 


C-115 
CV 
SK90 Vert. 826 
SKiloL 678 
1075 
131T 
92T 850/1700 
66T 800/1600 


1200 
E. DLC 203 700 
G.E. 440v. K SK 163 300/1200 
new Ball Bearing Vv 
I 


MS 25 cy. 
BM 


SK 500/1500 
SK110L 400/1600 
32F 300/600 
SLIP RING 
3 Phase, 60 Cycle, & Syn. 
HP Make 
El. Mach. 
Al. Ch. 


SK7 


lance 66TF 

Westg. SK60L-SK60- 
Reliance 46TF 

Cr. Wh. CM-CHB 


> 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
2 
1 
1 
1 
2 
2 
1 
1 
1 


F. M. BV 

Al. Ch. 

Westg. 2200 v. 600 8: 
F. M. 2200v. BV-H16B 
G.E. MT552 


RF10 600/1800 
SK80L 500/1500 


IM 
C12 
IM 

IM 26 oy. 


.E. KT332 
Al. Ch. 
Rel. (elevator) T. E. 
Al. Ch. 


o ooo 


a4 


20 Westg. SK110L 
20 Cr. Wh. 


Qu. 
4 
1 CW-CMC 
1 20 Westg. $K120 


850 
1150 
CD925 550/2200 


CM 445 
MS8-4 (Elev.) 720 
CCL 1700 
13VRW 2—200 KW. Westinghouse, 2200 to 250 Volt, DC, latest type 


1156" GE. io 89 variable voltage, $00 RPM, M-G sets, complete with control. 
CS-460C 1200 


Hamilton, Ohio 


Rebuilt Motors & Generators 
Since 1906 


MT556 
CW464A 
HF 
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<5 
Listed b | f f th t ilable in a h from ch ( a 
Al. Ch. kK 500/100 
18 Wests. SK118 enol. 1750 
700 15 GE. RC29A 1700 Wate 
1200 15 Westg. 8K93 1150 
15 Westg. SK83 1150 
1140 15 Cr. Wh. CW-CCM 1150 
100 13LT Vert. 1750 GE. CD83 : 
100 230T Vert. 1130 i 
100 CMC-EH_ 1150 ig Weste. SK93 
100 15 Reliance TF $50 
10 W 40 Westg. SK 123 1150 
100 G.E. I 290 = om 1150 15 R.& M. 
75 Lineoin C10 1200 100 15 GE. 
75 ¥.M. 550v. H165C 900 35 B.C. 11B 1500 15 GE. 
75 15 Weatg. 
75 15 Al. Ch. Ss 
15 Reliance 
15 
50 Reliano 
50 West. 720 | 
50 Al. Ch. 490 
40 Triumph B12 850 Ke 
35 Al. Ch. 2 ph. 865 
35 Al. Ch. 865 
35 Ft. Wayne 2 ph. 900 Qu. 
35 G.E. 25 oy. 730 
30 F.M. 2200v. HD12B 3600 j 
1 30 Al. Ch. 1200 1 200 0 25 G.E. RF 12 400/1200 10 Westg. SK43 1700 
1 20 LeulsA. KH 1170 1 200 175 2 25 Wests. SK 400/1200 10 G.E. 500/2 : 
1 30 West. CCL 900 1 200 yn. 1 25 J. & 625 GE, 
1 30 Wagner 22VBR 860 2 75 2 @ Reliance 131T 1000 10 Westg. . 
2 30 AL Ch. AN 2 ph. 860 1 75 65 2 20 Diehl X914A 500/1500 ae 
1 30 Century AS 25 oy. 720 1 60 G.E. 1150 2 20 Westg. SX113 5600/1500 Dyers 
5 30 West. new B.B. 440v. 1750 1 650 Triumph 1150 1 @ G.E. RF12 250/1000 
g 
1 25 860 1 40 Weatg. CW-658-A 870 Wests. SK93 1150 RF10 $00/1200 
1 25 750 2 40 Al. Ch. 870 Reliance 92T 1150 9 Kimble BA324 1750 
0 G.E. MY-W 1 Westg. 8K120 T.E. 1100 new B.B. : 
1 25 G.E. M10 720 1 40 Westg. C1753A 730 3 Westg. SK100L 900 4 Weatg. SK91 250/1000 Rae 
1 25 West. CS644C 690 25 cy. cr. 1 Watson K 850 921 Westg. 8K33 1750 si 
; eat. CCL 3600 10 35/15 G.E. OMT336 °1150/ 8 Reliance 131T 850 1¢ Westg. 8K43 1150 
1 20 Al. Ch. 1700 550 GE. RC30 750 20 Westg. 8K60 850 
1 20 Century 1740 1 35 Al. Ch. 25 oy. 720 1 Wests. SK110L- 750 39 Westg. & G.E. 1750 : 
1 20 F.M. KRV 1200 2 35 GE. IM 570 115V 60 Wests, Rel. 1150 
1 20 Weat. 1200 1 30 F.M. AD Alt. 1200 50 Weatg. sKa3 608 
1 20 Wagner 1150 1 20 Imperial #DW-D37 1800 75 Westg. 8K33 850 
1 20 Ideal A 1150 DC—230 Volt 80 Wests CD925 1725 
2 20 Wagner HRP404 GE. ITC5011 80 
1 20 Cleve. M-147 900 (hoist) 120 Wests. 8K20 1550 aes 
1 20 Al. Ch. 860 1 25 Westg. MW 322A 680 Speed 60 Weatg. SK &CD 1150 
1 20 R.&M. K-207 900 1 25 GE. MT342 600 750 50 Wertg. Sie 
est. ium 
1 20 F.M. H 870 2 15 GE MT302 1200 500 30 Weatg. . 
1 20 West. CCL 5801 15 GE MT332 720 ; 
1 20 Wagner ey 
1 18 West. < a 
1 15 West. 
1 15 Wagner 
1 15 Wagner 
1 15 Cr. Wh. gf 
1 15 West. 
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POWER 


DIRECT CURRENT 
GENERATOR 


250 KW Elliott Generator. Direct cur- 
rent 120/240 volts. 3 wire 40° C. 
Compound wound direct connected 
to 


450 HP Enterprise Diesel Engine, Type 
DSG-6, 450 RPM, 6 cylinder. 12” 
Bore x 16” Stroke. 


OTHER 


IMPORTANT DIESEL POWER OFFERINGS FROM STOCK 


1500 KW 
1000 KW 
500 KW 
350 KW 
300 KW 
300 KW 
260 KW 
250 KW 
240 KW 
130 KW 
125 KW 
100 KW 

75 KW 

50 KW 

30 KW 

15 KW 


GENERATOR SETS 


3 phase, 60 cycle 
FAIRBANKS MORSE 
NELSECO 
SUPERIOR 
DE LA VERGNE 
GMC 
NELSECO 
McINTOSH & SEYMOUR 
McINTOSH & SEYMOUR 
FAIRBANKS MORSE 
FAIRBANKS MORSE 
BUCKEYE 
SUPERIOR 
BUCKEYE 
INTERNATIONAL 
INTERNATIONAL 
INTERNATIONAL 


PORTABLE POWER UNIT 


BUDA 
CATERPILLAR 
INTERNATIONAL 
INTERNATIONAL 
FAIRBANKS MORSE 
INTERNATIONAL 
INTERNATIONAL 
LISTER 

GENERAL MOTORS 


GENERATOR SETS 


250 KW ENTERPRISE 


60 KW 
60 KW 
15 KW 
15 KW 


GMC 
BUDA 
HILL 
HILL 


2300 V 
2300 V 
2300 V 
2300 V 
127/220 V 
2300 V 
240 V 

240 V 
2400 V 
2400 V 
240 V 
240 V 
240 V 
127/220 V 
127/220 V 
127/220 V 


1200 RPM 
1000 RPM 
1268 RPM 
1200 RPM 
1200 RPM 
1200 RPM 
1200 RPM 
1200 RPM 
1200 RPM 


120/240 V 
120 V 
120 V 
250 V 
120 V 


60 KW A.C. GMC DIESEL GENERATOR SET 


NEW 


60 KW General Electric Generator — 
3 phase 60 cycle 127/220 volt. 1260 
RPM—direct connected to— 


90 H.P. General Motors Corp. Model 
RC-38 4%” Bore x 5’ stroke. Com- 
plete with Radiator Switchboard 
and Auxiliaries — 


Immediate Delivery—In Stock— 


ADVISE US OF YOUR POWER 
REQUIREMENTS 


WRITE WIRE 


PHONE 


A. G. SCHOONMAKER COMPANY 


DIESEL ENGINES 
POWER & CONSTRUCTION EQUIPMENT 
50 CHURCH ST., N. Y. 7, N. Y. 


Business Est. 1898 


Phone: WOrth 2-0455 


POWER @ July 1946 
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150 HP 
130 HP 
100 HP 
65 HP 
60 HP 
43 HP 
30 HP 
18 HP 
15 HP 
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.....you don't have to wait twenty-eight months—— 
....-you can get delivery now-——- 


.....-you can install and obtain the operating economies 
you've been planning—— 


(There is reputable power apparatus available) 


These turbo-generators are sound. 


300 KW Condensing 1929 factory rebuilt—surf. condenser—240 V. 
1000 KW Extraction Condensing 2004 100° 154 ga. Extr. rebuilt 
500 KW Single Wheel reentry NC—1932—2400 V. 
5000 KW Topping unit 450# 750°—fairly modern—adapt to NC 
12,500 KW Condensing 200% 100° surf. condenser—very good 
3 unit plant 30,000 KW 4504 750° T.T. (Topping unit takes 4504) 


There are a few freq's (60/25 cycles—true) 
One 500 KW, a couple 1500's, a 2500 


These boilers have been checked for internal integrity. 


2—329 HP Union Iron Type L—200#—stokers, plant complete—1937 
4—160 HP Stirling—B&W—225+—stekers—1925 

1—500 HP Stirling—200#—stoker—1935 

2—600 HP Wickes 3 drum—2504 125°—stokers—1930—ins. approved 
2—750 HP Stirling B&W—2504 150°—stokers—’29 & °37 

1—650 HP 400# D&S—no firing—1930 


1—70,000# Stirling—200# 100°—pulverizer fired—1918—rebuilt 1940 
2—90,000# Box Header—250# 125°—pulverizer fired—1925—ins. approved 
1—160,000# combustion—200# 100°—pulverizer fired—1929 


And a few good HRT'S and refactory lined firebox oil field type boilers. 


2—150 HP Erie City HRT’s 125# Alowed—stokers . . . 4—120 HP 200# Oil Field—built 1928 
2—150 HP 350# (N.B.) Oil Field built 1945 .. . 3—110 HP 200# Kewanee (N.B.) built 1928 


Diesel equipment is—at least—timely 
These are sound. 


eae and will be thru '47. 


Complete plant—2300 KW—Utility maintenance (see Ist two items below) 60/3/2400 V. 
2—575 HP 400 KW MclIntosh-Seymour Built ’24—Standby maintenance from 31 
2—1200 HP 850 KW MclIntosh-Seymour Built ’29—Standby maintenance from ’31 
1—300 HP 200 KW Superior 60/3/480 Built since '30 with auxiliaries 

1—300 HP 200 KW McIntosh 60/3/2300 Reported good. 

2—New 300 HP 200 KW F/M 60/3/240 

1—180 HP 120 KW Worthington 60/3/440 with auxiliaries 

1—150 HP 100 KW F/M 60/3/2300 Built ’27 


Plant 2—Wintons Built ’36 & ’°37 85 KW & 95 KW 60/3/240 with auxiliaries 


Power Units, 1 new F/M 180 HP 325 RPM; 1—Reconditioned Enterprise 750 HP 327 RPM 
Built ’°38; 1 F/M 360 HP 325 RPM Built ’28 


D.C. unit 300 HP 200 KW Worthington Built ’34 250 volts All auxiliaries 


....and now is the best time to sell your equipment: 


PAUL STEWART & CO.. INC. 


UNION TRUST BUILDING 


CINCINNATI 2. OHIO 


Over 50 Years of Service 


POWER ® July 1946 
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SETS—CONTROL 


In Stock—Immediate Shipment—Rebuilt & Guaranteed 


230-VDC. Crane & Mill Motors ELECTRIC BRAKES (230 VDC.) 220/440/550-V., 3-Ph., 60-Cy. 
H.P. Make Type Wheel H.P, Make Type RPM. 
(6 .E. .O.- 5 C.H. Series 8° x 3° 0-55 
5G. MD.-101 1 6 C.H. TKI-#8 = 
(1) 6 GE. C.0.-1805 1150 1 30 GE. CR-9510 11° x 5° 37 GE. 
i) 7% GE. 6.0.-1 720 1 30 GE. CR-9511 12° x 5° (2) 37 G.E. ITC-5011-A 700 
M.D.-102 (back axie)1026/800 $0 (new) 18° diam 80 GE. 7s 
a) 9 GE. {back k axle) 2 100 Clark Shunt 24° diam. 
GE. C.0=1808 925 
12/16 GE. 75/725 Constant Speed 230-VDC. Motors 
12716 G.E. (back VARIABLE SPEED MOTORS 230-VDC. 
(5 14/19 (back arle) 75/560 H.P. Make Type RPM. 
(5) 14/19 AL Bw. 678/600 H.P. Make Type RPM. (2) . E50 1750 SH 
(1) 3 (Drip- Reliance 14T  (8H.) 1200/3000 (1 Westghse SK-33 1150 SH 
1828 (C.P.) 860 proof B.B.) Westghse 8K-40 850 SH 
(2) 27% Weates' 1) G.E. RLC-115, 3250/1900 1 RC-27A 11 
ti) 30/45 CW “620/520 ) Westghse (SH. 1is0/1680 (2 estghse SK-60 
Westeshe DS: 440 GE. RF-9 (8H.) 450/1350 Westghse SK-43 1150 8H 
1) 40 Westgshe MCB-50 0 Reliance 78T 8H.) 300/1200 (1) 7 Westghs C.P. 
MD-104 7 G.E. RF-10A (SH) 450/1850 7 Wes nee (118-V.) 1150 8H. 
~ 108 470 7 Westghse /1800 10(new) Al.~ 1150 SH. 
50 €.0.-1839 (EP) 650 Westense 800/100 Weatghise 
(1) 60 «GE. MD.-105 (back axle) 475 Westghse (C.P.) 650/1300 1 Al.-Ch.| Shunt 800 
(1) 52  Westgshe K-10 740 Westehee SE-100L (8H.) 300/120 1 800 
K-10 (Rest axle) 480 G.E. RF-9 600/1800 2) 20(new)Elec Dy. 182N (Enc.) (B.B.) 1500 C.P. 
Westgane 425. 0(116-V.) Elec. Dy. 7%-8 250/1000 2 Weetghse SK-100L, 1100 SH. 
(2) 85 GE. M. 460 0 GE. cD 850/1250 Westghse 1859 SH- 
(3) 90 Westgshe MCB-70 Pp. 400 2 Weatghse SK 600/900 
compound wound") Rellance SLIP RING (Constant Duty) 
2 0 1398 220/440-V., 3-Ph., 60-Cy. 
MOTOR GENERATOR SETS “4 H.P. Make Type R.P.M- 
"pallet with 205 HP, ‘Syn, motor, 4 GE SK 200/220 3 GE. M.Q-1801 (2-PH) 
80% P.F., 440/3/60 ey. A. De C. panel, 5 G.E. (SH) 40/1200 (2) GE. MT-201 (550-V) 1200 
0.C.B. & starting equipment. (1) 25 Reliance F- C.P.) 5600/1500 (1) 10 GE. (2-PH) 1120 
K.W., 250 V DC. Electric Dynamie Gen- on Wats Geiss a 
yt 45 Reliance 310-T (SH.) 500/1500 (1) 190 GE. LM. 860 
motor comb. (1) 60/60 RLC-205(SH.) 400/1200 (1) 290 Wests C.W. 514 
y 


230-VDC, Series Wound Armatures WwW. 360 
’ 2—150 HP., Electro Dynamic Variable Speed, (1) 600 GE. MT412X (2200 v.) 719 
1—G.E. 1804; 1—C.0. 1809; 1—C.0, 1811; g-bearing, Frame. ng (1) 750 MT414V (2200 v.) 709 
2—Westghee K-2; 1—K-7; 1—K-9. tor Control tA ng built in ‘Tebdaoee, ‘Above two motors have G.E. control CR-2016) 
230-VDC. Reversing Drum Con- (1) 1200 Allis Chal. ANY 6600 v.) 300 
trollers (Primary and secondary liquid slip control) 
() 1500 _G.E. MT (2200 v.) 273 
Qu. H.P. Make Type (G.E. C.R.-2016 control) 
1 2% P&H VC-1 (1) 2500" G.E, MT-(6600-V) 257 
SLIP RING MOTORS (Crane Type) (With primary and secondary liquid sl!p control) 
15 220/440-V., 3-Ph., 60-Cy. 
2. 
20 GE H.P. Make Type R.P.M. SQUIRREL CAGE MOTORS 
nkey 
x 
1 30 -2 nt 13383) &B.B. F.M. ‘-H-Frame-D (2-PH) 900 
40 EC&M Dinkey V-2 1) 15 GE. MTC-5302-Y (encios. 830 (2) 7%-B.B.F.M. H-Frame-D (2-PH) 900 
50 (new) ‘Euclid 1) 35 GE. MTC-5336-¥ (encles.) 550 (1) 25 Wete C8. 900 
60 GE 1200 ay 25/12 4Wente C.8.-404 1730 /880 
$ 38/60 GE R-177-A 600 (1) Century §AS-30 (2-PH) 1155 
(6 to 8 BANKS RESISTANCE WITH EACR) (1) 200 Westghse M.W. 580 (1) 25 Burke 1200 


SYNCHRONOUS MOTORS 
CONDENSERS 


(1)—750-KVA., G.E. Syn. Condenser type A.T.I., 600-V., 3-Ph., 60-Cy., 900-RPM., 8.5 K.W. Dir. 
Connected Exciter with complete control equipment. 

(1)—683-HP., G.E. Syn. Motor, type A.T.I., 600-V., 3-Ph., 60-Cy., 900-RPM., 80% P.F., Dir. 
Connected 8.5-K.W., exciter and complete control panels and starting equipment. 

(1)—250-KVA Westgshe. Syn. Generator on 337-HP., Syn. motor. 2200-V., 3-Ph., 60-Cy., 600- 


RPM., belted exciter, control panels and starting equipment. 


B. MAC CABE COMPANY: 
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FOR INDUSTRY 


TOTALLY ENCLOSED FAN COOLED 


50—40 HP Howell Nema 504 440-60-3 900 RPM with starters 
50—3 HP New GE 115 V 60 cy. 1 phase 1800 RPM Capacitors 
50—150 HP 440-60-3 1800 RPM B.B. with starters 


STANDARD OPEN SQUIRREL CAGE 3/60/220-440 B.B. 


H.P. Frame R.P.M. Quan. H.P. 


? 


Frame R.P.M. Quan. H.P. #4 
8 204 1200 10 324 4 50 504 \7 
6 204 1800 10 326 200 1 60 504 1800 j 
20 fy 204 00 15 326 1 60 505 1200 e 
7 bot 224 00 1 15 365 200 4 75 505 1800 ys 
14 224 300 20 364 800 6 75 5084 1200 
9 225 ‘00 4 20 404 4 100 5084 1800 
3 223 300 16 25 365 800 2 1 5084 1200 
2 254 ‘00 10 25 404 200 1 125 5085 1800 : 
3 254 ‘00 30 405 800 3 1 6085 1200 hy 
6 284 00 ) 30 444 200 1 150 5085 1800 
5 % 284 800 40 444 4 150 6085 1200 > 
6 324 00 3 40 445 1200 2 200 6085 1800 
y 2 50 5 2 200 6085 1200 =" 
NEW TOTALLY ENCLOSED FAN COOLED 3/60/220-440 B.B. NEW we 
H.P. Frame R.P.M. Quan. H.P. Frame R.P.M. Quan. H.P. Frame R.P.M. ee 
203 300 4 10 324 800 € 50 445 1800 
204 ‘00 4 10 326 200 ‘ 50 504 1200 
204 326 800 60 504 1800 
20 


D.C. MOTORS 230 VOLT me 


. DP TL204 690/2760 RPM 22—2 HP Shunt BB DP 
Shunt T 690 RPM 


Shunt BB 


200 HP GE Type M y > 2200 V 1750 RPM 250 HP AC 


2200 V 900 RPM 200 HP GE 200 RPM 
Art 7 ype 
Was ‘Type 440. 1800 RPM 10 He «GE Typerrrssoy MOY S00 REM Rep 
— HP GE 115 V Only Capacitor 1750 RPM single phase, cycle Reb 
150— % HP GE BB Nema 440/60/3/3600 


56—% HP GE BB Nema 220/440/60/3 


We have in stock 10001 Items * Too numerous to list © Controls ¢ MG 
sets @ Slip Ring Motors ¢ Oil switches, etc. We can serve 
you best if we know what your requirements are. 

We invite your inquiries. 


The Above Subject to Prior Sale 


WRITE-WIRE-PHONE YOUR INQUIRIES TO 


MONROE 1388-1389, ROCHESTER 7, N. 
1132-38 MT. HOPE AVE. 
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2 
NEW 
14 2 225 1200 10 20 404 1200 4 75 508 1200 Pos 
10 3 225 1800 14 25 365 1800 3 100 508 1800 ‘ ‘ 
2 3 254 1200 20 25 405 1200 2 100 508 1200 5 4 
1 5 254 1800 1 30 405 1800 2 125 6085 1800 x 
4 5 284 1200 3 30 444 1200 2 125 6085 1200 3 
6 7% 284 1800 4 40 444 1800 aS 150 6085 1800 i : 
5 7% 324 1200 2 40 445 1200 2 150 6085 1200 2 
‘NEW 
H 225 1160 RPM 
HP 224 1760 RPM 
21— HP uD “£40 225 1150/2300 RPM 
6— HP shunt SL DP T-224 690/2760 RPM 5—3 HP Shunt SL DP 225 1150/2300 RPM f 
18—1° HP Ahunt BB DP T-204 1150 RPM 4—3 HP Shunt BB DP 225 1750 RPM ai 
1—1 HP ghunt SL DP 204 1150/2300 RPM 3—5 HP Shunt BB 254 1750 RPM es 
2—1% HP Shunt SL DP 224 1150/2300 RPM 3—5 HP Shunt BB Semi Enc. 254 1750 RPM : 
3—1% HP Sshunt SL DP 225 690/2760 RPM 3—7% HP Shunt BB oe 23-T 1750 RPM 
20—1% HP Shunt BB DP 204 1750 RPM 1—10 HP Shunt BB D 4-T 1750 RPM 4 
15—1% HP Shunt BB DP 224 1150 RPM 1—7% BPO DP 400/1600 RPM 
NEW 100 HP and LARGER NEW , 
301 
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Write—Wire—Phone 


us if you don't see the 
item you need. This 
listing is only a part 
of our large stock. 


M-G SETS 


300 KW. Gen. Elec. type MPC gen. DC 170 volts 1760 
amp. coupled to 450 HP G.E. motor DC 250 V 
1150 RPM (can furnish A.C. drive). 

100 KW Gen, Elec. 3 brg. unit, type RC gen. DC 125 v. 
coupled to 150 HP sq. cage 1-K motor 3-60-2200/ 
4000 V.—1200 RPM. 

60 KW Whse. SA gen. DC 250 V. ones to 90 HP 
G.E. ATL synch. motor 3/60/220/440 V. 

50 KW Cr. Wheeler type CC generator DC 125 V. 
coupled to 80 HP C-W motor sq. cage 3-60-220/440. 

40 KW Martin rotary converter, input 3/60/220 v., out- 
put DC 230 v., with panel, 

37% KVA Whse. AC gen. 3/60/240 V. coupled to 50 HP 
Whse. SK motor DC 230 V. 1150 RPM, 3 brg. 

5 KW Gen. Elec, DIZ gen. DC 250 V. to 50 HP AC 
motor 3-60-220/440 V. 

30 KW Gen. Elec. CD 103 gen. DC 60 v. 500 amp. 
coupled to 45 HP G.E. KT 532 motor 3-60-220/440 v. 

Others available—special units built to order. 


SQUIRREL CAGE MOTORS 
3 Phase—60 Cycles—220 or 440 Volts 
Qua. 


H Speed 
1800 
1 200 G 2200 v. 3brg I-K 600 
! 200 F.M. b.b. 2200 v H 1800 
3 165 Gen. Elec. -K 1800 
} 150 G.E. 2200 v. I-K 720 
1 Allis Ch. AN 600 
1 60 Howell sc 1200 
1 60 Gen. mee I-K 3600 
50 Gen. El I-K 1200 
1 50 Gen. Elec. vertical KT 1200 
2 50 Gen. Elec. I-K 900 
1 40 Allis Ch. AN 1200 
1 40 Gen. Elec. I-K 900 
2 40 G.FE., vertical KT532 1200 
I 30 Wagner 22TBP 900 
1 30 Elec. I-K 720 
30 «Allis Ch. AN 900 
2 25 Gen. Elec. I-K 1800 
1 25 Gen. Elec. I-K 600 
2 20 Gen, Elec. I-K 1200 
2 20 Gen. Elec. KT532 600 
3 20 Diehl New b. b. IN364 1800 
1 Gen. Elec. 2 


D. C. MOTORS 


H.P Mfg. Type Volts Speed 
450 Gen. Elec. MPC 230 1150 
125 Whase. SK 230 850 
125 Cr. Wheeler 125H 230 500 
100 Cr. Wheeler 101H 230 550 
85 Cr. Wheeler 80H 230 700 
75 Cr. Wheeler 125H 230 350/750 
75 Whse. SA 230 900 
75 Whse. $13 125 475 
75 Gen. Elec. DLC 230 400 
65 ce. Wheeler 65H 230 
65 E. Northern Cc 230 375/750 
60 Diehi dynamom R10 250 500/2000 
50 a SK 230 1150 
50 E. ‘Sprague LC 250 700 
50 Wise 8A 230 450/1350 
50 Cr. Wheeler (5) 50H 230 700 
40 Gen. Elec DLC 230 750 
40 Roth Ss 115 850 
40 Whase. SK 230 1700 
35 Fair Morse TRC 230 1150 
30 Sprague dynamom 250 800/2000 
25 con. Elec LC 115 750 
25 Rot elevator 230 725 
25 Wise. enclosed SK 230 600 
25 SK 230 9 
25 dyna. IC 115 700/1500 
25 Gen. Elec. FC32 230 800 
25 Star b. b. SB15 230 1750 
20 Tmperial int. dty. 230 1200 
20 Gen. Elec. LC 230 575 
20 Gen. Elec. DLC 230 500/1500 
H.P. Mfg. Type Speed 
45) Whse. 2200 v. CW sl. rg. 750 
15 Whse. HD sl. rg. 500 
100 Whse CCL sq. cg. 500 
50 Allis Ch. ANY sl. rg. 1500 
75 Gen. Llec. I sq. cg. 750 
30 Gen. Elec. IM sl. rg. 750 


SYNCHRONOUS MOTORS 


H.LP. Mfg. Type Volts Speed 
750 Allis Ch. 220/4C€0 1200 
300 Whee. ped. 220/440 900 
250 yen. Elec. ATI 220/440 514 
90 Gen. Elec. ATI 220/440 1200 
75 Ideal SMS 220/440 1200 


CENTRIFUGAL PUMPS 


8'' Alberger, 2000 gpm 80 ft. 
6"" Platt, 1000 gpm @ 230 ft. 
8"' Worthington, 2000 gpm @ 200 ft. 


SLIP RING MOTORS 


3 Phase—60 Cycles—220 or 440 Volts 


H.P. Mfg. Ty 
ao 300 Burke EMV 225 
1 250 Cr. Wheeler SR 600 
1 200 Burke EMV 514 
1 150 G.E. 2200 v. vert. I-M 1200 
1 150 Whse HF 600 
1 75 Gen. Elec. MT537 1800 
1 7 yen. Elec. 2200 v. I-E13 1800 
1 60 Whse. 2200 v. CW657 1800 
1 60 Gen. Elec I-M 720 
1 50 Gen. Elec I-M 600 
1 40 North'n HW35A 1200 
2 40 Gen. Elec. MT532 1200 
1 40 Fair Morse b. b. HV 900 
1 40 Whse. w 900 
2 40 Gen. Elec M546 514 
2 40 Allis Ch. ANY 450 
1 40 G.E. 550 v. MT536 900 
1 37 ~G.E. int. duty ITC 600 
1 35 Fair Morse b. >». HV 1800 
3 35 Lancashire b. b late 1800 
1 30 Northw'n. b. b. HW404 1800 
2 30 «Allis Ch. ANY 900 
1 25 Gen. Elec. I-M 1200 
1 25 Wagner 19TBR 1200 
1 2 Whse Cc 720 
D. C. GENERATORS 
KW Mfr. b Volts Speed 
300 Gen. Elec. 1 brg. MPC 125/170 11850 
75 Whse. 8 125 600 
60 Whse SA 250 1200 
60 Gen. Elec. DLC 250 450 
Cr. Wheeler cc 125 1800 
35 Gen. Elec DLC 250 
30 Gen. Elec. CD113 250/125 
30 Lincoln b. b. 600 amp. 50 1200 
25 Gen. Elec. DLC 125 900 
25 Gen. Elec. RC 250 900 
25 Whse. (3) b. b. SL113 250 1800 
20 Allis Ch. (2) 125 475 
16 Cr. Wheeler ccD 125 415 


ALSO IN STOCK . . . OIL SWITCHES 
BLOWERS & FANS - SPEED REDUCERS 


60 CYCLE A.C. GENERATORS 


KVA Ty Volts Speed 
300 Whs 240/ ‘80 900 
300 Elec. Machy, 3 bre. 340 480 720 
200 Gen. Elec. TB 3 600 
165 Elec. Machy. BRKT 240/480 900 
150 Allis Ch. 25 cycle 0/480 500 
75 Whse. 3 900 
75 Gen. Elec. ATB 240/480 1200 
75 Ideal SM 240/480 1200 
10 Whse. (5) NEW b.b 240 1200 


1436-38 W. RANDOLPH ‘STREET 


CHICAGO 7, ILL. 


MONroe 7409 


1— 200 H.P. HRT 160% 


MOTOR 
1—200 H.P. Syn. 220 V. 


TURBO-GENERATORS 
1—3000 KW. 2300 V. Cond. 
1—2500 KW. 2300 V. Cond. 
1—1250 KW. 2300 V. Cond. 
I— 250 KW. 240 V. N. C. 
1—2000 KW. 600 V. Cond. 
2—1000 KW. 2300 V. Cond. 
2—600 KW. 4000 V. Cond. | 1—1390 H.P. 
i—s00 KW. 440 V. N. C.| 1— 990 HP. 
i—s00 KW. 125 V. D. C. | 1— 620 HLP. 
1—375 KW. 440 V. Cond. | 3— 500 H.P. 
1—120 KW. 440 V. N. C. | 1-- 360 

2— 310 H.P. 

ENGINE GENERATORS | 2— 100 H.P. 
1—540 KW. Uniflow 480 V. | 2— 175 H.P. 
1—150 KW. 480 V. 
1—600 H.P. Uniflow Eng. | 5— 150 H.P.HRT 
1—168 KW. 550 V. 
2—280 KW. 440 V. 

1—600 KW. 2300 V. 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBINES ONLY 


1—375 H.P. with gears 
1—210 H.P. Terry 250% 
1—100 H.P. G.E. with gears 


AIR COMPRESSORS 


2—3400 CFM 100# Motor 
1—3000 CFM 100% Motor 
1—1972 CFM 100# Motor 
1—1573 CFM 100# Motor 


BOILERS 2—1228 CFM 100% Motor 


1— 511 CFM 100% Belted 


400% Coal 1— 490 CFM 100# Belted 
200% Coal 1— 600 CFM 350% Steam 
200% Coal 1—5000 CFH 600% Belted 
160% Coal 1—1000 CFH 3000% Belted 
190% Coal 
250% Coal 
100 Oil FORCED DRAFT FANS 
200# Oil 2—Coppus 28”—15000 CFM 


at 4” §.P. Turbine Driven 
New, never used 
8—Coppus 26”—11500 CFM 
at 4” S.P. Turbine Driven 
condition—good. 


125 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Mchy. Bidg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


SYNCH. CONVERTERS 


500 KW G.E. 250 D.C. 2300/4000 A.C. 


MOTOR GENERATORS 


WALLACE £. KIRK CO. 


Incorporated 


1200 RPM 
500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 


300 KW G.E. SYN. 600 V. 2300/4000 A.C. 1200 RPM 
150 KW G.E. SYN. 250 V. 2300/4000 A.C. 900 RPM 
150 KW G.E. SYN. 600 V. 2300/4000 A.C. 1200 RPM 


Each unit listed above is owned by us and 
is available now for immediate purchase 


502 Grant Building, Pittsburgh, Pa. 


AIR COMPRESSOR 
625‘ Ingersoll-Rand type XRE, 


A.C. Starting equipment. 
NEW 1943 


DENNY & CLARK 
910 N. Marshfield Ave., Chicago, 22, III. 


125 Ibs. 
pressure, direct connected General Electric 
100 H.P. synchronous motor 220-440 volt, 
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BRAND NEW BOILERS 


IMMEDIATE DELIVERY 


MARINE SECTIONAL WATERTUBE HEADER TYPE 


Steel Encased « « Superheater « « Water Walls « « Oil Fired 
450 Lbs. Pressure e « 32,056 Lbs. Steam Per Hr. « « Air Heater 


PRESSURES: 


(Per Sq. Inch) 


Steam Drum 
(Operating) 

Superheater 
Outlet 


TEMPERATURES: 
(deg. F. Normal) 
Sup. Steam 
Feed Water 
Air Heater 
Gas Outlet 
Air to Burners 


EVAPORATION 
RATE: 

(lb. per hr. actual) 
Normal 32,056 
Overload 44,436 


HEATING 
SURFACES: 
(Sq. Ft.) 
Boiler and 
Water Walls...... 4,934 
Superheater 


Built By Combustion Engineering Co. For Government 
ABOVE IS A CUTAWAY VIEW OF ONE OF THESE BOILERS 


Purchased From Surplus - - - Adaptable For Industrial Use 


Only KNOCKED-DOWN-COMPLETE PACKAGE POWER 

6 GENERATING UNIT READY FOR YOUR IMMEDI- 

Boilers ATE INSTALLATION UNDER COMPETENT SUPER- 
Available VISION FURNISHED BY THIS COMPANY 


Priced At Much Less Than Govt. Cost - - - Immediate Shipment 


WIRE OR PHONE FOR FULL PARTICULARS 


J. PARKER THOMPSON 


507 5TH AVE., NEW YORK 17 MURRAY HILL 2-5740 
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OF POWER EQUIPMENT 


TURBINE UNITS—60 Cy. 


|—-22500 KW General Electric Cond. 
1—15300 KVA Westinghouse Cond. 
2—12500 KW General Electric Cond. 
1— 7500 KVA General Electric Cond. 
i— 5000 KVA General Electric Cond. 
i— 3750 KVA Westinghouse Extrac. 
i— 3125 KVA Westinghouse Cend. 
i— 2500 KVA General Electric Cond. 
1563 KVA Westinghouse Extrac. 
i— 1250 KVA General Electric Extrao. 
KVA General Electric Cond. 
KVA Goneral Electric Cond. 
e280 KVA Allis Chalmers Topping 


D. C. TURBO UNITS 


'—250 KW Westinghouse, 120/240 V. 
1—125 KW General Electric, 125 V. 
1— 75 KW General Electric, 125 V. 
(— 50 KW Westinghouse, 125 V. 


STEAM ENGINE UNITS—60 Cy. 


KVA Ames Uniflow 
2—480 KVA Skinner Uniflow 
'—375 KVA Harrisburg Uniflow 
I—325 Skinner Uniflow 
1—300 KVA Skinner Unifiow 
1—150 KVA Ames Uniflow 


D. C. STEAM ENGINE UNITS 


1—400 KW Ridgway 4-valve 275 V. 
i—350 KW Ridgway Uniflow 250 V. 
1—300 KW Skinner Uniflow 275 V. 
1—250 KW Ames Uniflow 250 V. 

[—125 HP Ridgway 4-valve 250 V. 3-wire 


DIESEL ENGINE UNITS 


i—625 HP Worthington, 240 cy. gon. 
{—440 HP Nordberg, 250 V 

2—400 HP LeRoi RXISV (oazoling) ong. only 
1—375 HP Mcint. & Sey., 240 V. 60 oy. gen. 
1—300 HP Mcint. & Sey., 480 v. 60 oy. ten. 
1—270 HP DeLaVergne, 4000 V. cy. gen. 
2-250 HP Gen. Motors, 460 V. 


oy. gen. 
HP Buckeye 400 RPM 
2—125 HP Winton, 240 V. 60 cy. gen. 


WATER TUBE BOILERS 


2—1373 HP B. & W. 230-ib., Oil Fired 
i—1320 HP Springfield 400-1 b., Pulverizer 
2— 617 HP Wickes 250-Ib., Bent Tube 
i— 607 HP Wickes 250-Ib., Steker 

HP B. & W b 


2— 323 HP.Springfield 225-Ib., 


SYNCHRONOUS MOTORS 


i—1700 ne West. 60 cy. 2300 V. 300 RPM 
i— 500 HP Al. Ch. 60 oy, 2300 V. 450 RPM. 
i— 300 HP G.E. 60 oy. 2200 V. 1800 RPM 
i— 200 HP Ideal 60 cy. 4000 V. 514 —. 


2— 200 HP Burke 60 cy. 2300 V. 600 RP 
i— 100 HP G.E. 60 oy. 2300 V. 240 RPM (Super) 
i— 100 HP G.E. 60 cy. 4000 V. | R 


INDUCTION MOTORS—460 Cy. 


1—1000 HP West. slip-ring 2200 V. 360 RPM 
i— 500 HP G.E. 
st. sq. cage 22 

i— 500 HP G.E. slip ring 2200 V 


i— 400 HP G.E. sq. cage 2200 V. ” 600 RPM 
i— 300 HP West. “Sip ring 440 V. 1200 RPM 
i— 250 HP F.-M. slip ny EA 1900 RPM 
2— 120 HP G.E. sq. cage . 3600 RPM 


MOTOR GEN. SETS—60 Cy. 


i—1000 KW General Electric 600 V. DC 
i— 300 KW Westinghouse 600 V. DC 
i— 150 KW General Electric 15 V. DC 
i— 100 KW Westinghouse 125 V. DC 
i— 50 KW Westinghouse 250 V. DC 


ROTARIES—60 Cy. 


2—2600 KW General Electric 300 V. 
i—2000 KW General Electric 600 V. 
2—i750 KW General Electric 250 V. 
i—1500 KW Westinghouse 250 V. 

i— 500 KW General Electric 250 V. 


PARTIAL LIST — WE HAVE ALL CLASSES OF POWER EQUIPMENT 


FREQUENCY CHANGERS 


i—2150 KVA G.E. 25/62' cy. 750 RPM 
i—1875 KVA G.E. 25/60 cy. 300 RPM 


2—1500 KW West. 25/60 cy. 300 RPM 
2—1000 KVA G.E. 25/60 cy. 300 RPM 
i—1000 KVA Al. Ch. 25/624 cy. 375 RPM 
i— 938 KVA West. 25/62‘, oy. 750 RPM 
i— 600 KVA G.E., 60/25 cy. 300 RPM 


TRANSFORMERS—1 Ph. 60 Cy. 


4— 6667 KVA G.E. 79660/138,000-34500 V. 
i— 1500 KVA Pitts. 66000-33000 V. 3 ph. 
4— 1500 KVA G.E. 66-13.2/4.6/2.3 KV 
3— 750 KVA Pitts. 66000-33000 V. 

3— 600 KVA West. 66000-2300 V. 

3— 100 KVA G.E. 66000-6900/11000 V. 
2— 7500 KVA G.E. 33000-13800 V. 3 ph. 
4— 1500 KVA G.E. 33-13.2/4.6/2.3 KV 
3— 150 KVA G.E. 33000 2300 V. 

6— 100 KVA G.E. 33000-2300 V. 

3— 75 KVA Moloney 33000-2300 V. 
2—10000 KVA West. 26400-4560 V. 3 ph. 
i— 6000 KVA West. 26400-4560 V. 3 ph. 
2— 1000 KVA G.E. 23000/11500-575 V. 
1—10000 KVA West. 13200-4560 V. 3 ph. 
3— 600 KVA Moloney 13200-2200 V. 
2— 1000 KVA G.E. 11500-23000-575 V. 
3— 500 KVA Pitts. 6600-2300 V. 

3— 150 KVA G.E. 4150-220 V. 3 ph. 
3— 250 KVA Al. Ch. 2300-230/460 V. 
3— 30 KVA West. 440-220/110 V. 

4— 25 KVA West. 440-220/110 V. 


OIL CIRCUIT BREAKERS 


i— 400 A. 37 KV G.E. FK0136 Outdoor 
2—1000 A. 30 KV Kelman CB76 pe 
400 A. 25 KV G.E. FK-! 
4— 600 A. 15 KV G.E. FHK0139-248S ae 
i— 600 A. 15 KV G.E. FKO- al Pole type 
i— 600 A. 15 KV West. Outdoor 


0-22 
2— 400 A. 15 KV G.E. FHKOIS6 


EQUIPMENT 


REBUILT AND GUARANTEED—PROMPT SHIPMENT 
MOTORS-GENERATORS-MG SETS-TRANSFORMERS -CONTROLS 


SPECIAL 


OFFERINGS 


VARIABLE VOLTAGE DRIVES 

10—40 HP, General Electric Variable 
Voltage Ward Leonard Drives con- 
sisting of: 

1—40 KW, 250 Volt, Induction M-G 
Set, with two auxiliary 5 KW gene 
rators with exciters. 

1—40 HP, 250/1500 RPM, Type CD- 
1441 DC Moter. 

2—Auxiliary, 5 may 1750 RPM Type 
B-284 DC Motors 

1—Enclosed control provid- 
ing jog forward, jog reverse, run, 
fast, slow, and stop. Complete 
with motor operated field chonatet 


2.5 KVA, 120 Volt, 


NEW 
nerators 


self-excited A-C Ge 


NE 500 VOLT ADJUSTABLE SPEED 
D.C. — 


Qu. H Speed Make 
4 450/1800 G.E. r.) 
4 400/1600 G.E. CD faeeaL. a Hr.) 


25—Allis-Chalmers, 10 HOP., 
1200 R.P.M., 230 Volt, D.C., EB-80, 
Dripproof, 40°, Ball Bearing. 


NEW 


NEW 


1—200 HP, 2960 RPM, 3 phase, 50 cycle, 500 Volt, Westinghouse Tyne CS-8120 TEFC 
2—250 HP, 296 RPM, 3 phase, 50 cycle, 220/380 Volt, (or 360 RPM, 3 phase, 60 
cycle, 440 volt) Westinghouse Wound Rotor Type CW-20-53-15 


NEW TRANSFORMERS 


3—Maloney, 10 KVA, CL-2, 
Secondary, Single 
ond Taps. 


Continuous 55°, 2400/4160 Volts 120 Volts 
60 Cycle, oisc, Outdoor, With 2 High Voltage Bushiegs 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 
Established 1900 


CLEVELAND 14, OHIO 
Phone: ENdicot? 5656 


BOILERS 


NEW and USED 


several attractive assorted sizes. 


SPECIAL OFFER 
400-HP .. . 175 lbs. Stirling Boilers 


3—250 HP Heine Water Tube Type 


J. F. DAVIS CO. 


122 S. Michigan Ave. 
Telephone Harrison 0755 


All makes & sizes for prompt shipment 


CHICAGO 


1500 WARD-LEONARD 
VOLTAGE REGULATORS, 


original Boxes. 
count for quantity orders. 


INDUSTRIAL TRADING CO. 


Type 5660-ED-40043L-ED, 60 
cycle, 120 volts. Brand New, in 
Special dis- 


30 Church St., New York 7, N. Y. 
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York 


What have you for sale? 


KEYSTONE 


Power Plant Equipment Company 
8493 Hegermen St., Phila. 36, Penna. 


Engine Generators, 


Please send us your in- 


with 


NEW 
CHRYSLER DIESEL 


POWER UNITS 


75 H.P. Model IND10-16, 
6 Cylinder Electric Start. 
Includes: 4 Batteries, 
Radiator, 


Kit, etc. 


Immediate shipment— 
Limited supply 


Substantial discount to dealers. 


‘ALJON ELECTRIC DIESEL CO. 


151-55 Washington Street, Brooklya 1, N. Y. 
Warehouse 904-910 Pacific St. 
Brooklyn, N. Y. 


Hood, Tool 


87.5 KW G.E. M/G Set 250 Volts DC 
driven by synchronous motor .85 P.F. 
1200 rpm complete with controls 
Designers and Manufacturers of 
Special Electrical Equipment 
ELECTRIC APPARATUS REPAIR CO. 
1400 N. 6th Street, 


BOILERS 


2 ERIE CITY longitudinal, box header water tube 
beilers with Type- 


cokers, ) 
eaders are equipped with KEY CAPS—OHIO, 
PENN’A. & ASME Stamping. 


3423-91st. Street 


BREARLEY 
Jackson Heights, N. Y. 
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DIESEL UNITS 

@25 HP Cooper Bessemer 240 V.—D.C. 
300 KVA Fairbanks Morse 2400 V. 
2—100 KW Chicago — 250 V. D.C. 


192 KW Molntosh Seymour = 
—~, KW Busch Sulzer 2300 V 
2— 20,000 Gal. Steel 


rpm. 


R. C. STANHOPE, Inc., 60 E. 42nd St., N.Y. 17, N.Y. 
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TURBO GENERATORS 


750 KW.., 3 ph., 60 cy., 480V. 3600 Allis 
Chalmers to a Moore extraction type 
Turbine with board. 


500 KW.. 3 ph.. 60 cy., 480V. Westgh. 
non cond. Turbo Generator 
board. 


937 KVA., 3 ph., 60 cy., 2300V. Gen. 
Elec. cond. Turbo Generator. 


ROTARY CONVERTER 


1—1500 KW., 250 V. Westgh. complete. 


1—156 KVA., 3 ph., 60 cy.. 240 volt 
Gen. Elec. to an 8 cylinder Buffalo 
engine only 5 years old, little used. 


The above are just a few of the thousands 
of items we have in Motors, Generators, 
Turbo Generators, 
Motor Generators, Transformers, Circuit 
Breakers, etc. 
quiries. 


for wail or rent 
IMMEDIATE DELIVERY FROM STOCK 


All brand new . . 


cooled . . . fully enclosed 


30 KW 


TYPE UD 14 


60 CYCLE 127/220 VOLT 


PORTABLE DIESEL 
GENERATOR SETS 


. International units . . . radiator 
. « « Mounted on skids. 


SPECIAL PRICE 


These units may also be rented on exceptionally favorable terms. 
For further information wire collect. 


America's best inventory of new and rebuilt motors, generators, transformers, etc. 


ELECTRIC EQUIPMENT CO. 


TELEPHONES: GLENWOOD 6783-6784- 6785 


$3 CURLEW STREET, P. O. BOX 51 


ROCHESTER 1, WN. Y. 


ae 
+ 
3 
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MOTORS 
25 220/440 Volts 


‘rocker Wh 
(2200 v.) 
2200 v) 


2200 v.) 


orm 


Form Kk 

M 


‘ Wes (8. 
200 ‘400 GLE. 


Frame 


8$71.52C 
871.52C 


80 
740/1 185 


G-E. (550 v.) 


Make 
Westinghouse 
Westinghouse 
Westinghouse 


General Electric 


25 Cycle—3 Phase—550 Volt Westinghouse 


West. 
West. 
West. 
west. 
Wes 


3/28/550/760 General Electric 
Westinghouse 


3/25/ General Electric I-K 


TRANSFORMERS General Electric 


3—150 KVA West., OISC—25/ 
3—200 KVA West., OISC—25/1/2300/466. 
1—2500 KVA Gen. Elec. ie. 930/440 Vv. 
phase, 60 eyele, 220/440 V Westingho 
PM 


Make 
Westinghouse 


Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Waguer 

Westinghouse 


MS 
Fairbanks-Morse 
cs 


Westinghouse 
General Electric 
Westinghouse 
Genera! Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
General Electric 
Genera! Electric 
Allis Chalmers 
Reliance 
General Electr'¢e_ I 
Westinghouse 
Robbins-M yers 
Triumph 
Westinghouse 


Westinghouse 
Westinghouse 


Westinghouse 


General Electric 900 2347845 
RING, My20/440 Volts 
jase cye 
PM Serial No. 
ouse 5 8009992 
General Electric } 3889010 
Westinghouse HF 4558408 
Westinghouse 0 4406823 
Allis Chalmers 50. 390 
(2300 v.) 


General Electric I-M 224674 
Genera! Eléctric I-M 900 246762 
MAGNETIC CONTACTOR 
1—300 H.P. Cutler Hammer. Across the Line Con- 

tactor. 3 Phase, 25 Cycle, 440 Volts. 
25 CYCLE GEARHEAD MOTORS 
Westinghouse Frame. 364. Enclosed 1500, 


15 HP, Master Frame 405 Enclosed 1400/416 


RPM. 
SPECIAL DC MOTORS 
1—40 H.P. Reliance Ball Bearing Drip Proof Type 
T-385-T 230 V D.C. 400/1500 RPM. 
1—125 H.P. Gen. Elect. 230 V. D.C. Motor. 1750 


PM. 
1—40 HP Reliance Variable Speed 230 v. DC. Drip- 
181444 Bearing 400/1500 RPM. 
3K28825 MOTOR GENERATOR SET 
200 KW Westinghouse Synchronous. Generator Type 
SK 201, 250 V. D.C. 800 Amps. 990 RPM Motor. 
290 HP. Synchronous. 3 Phase 60 Cycle 990 RPM. 
Can be wound for 440 V. or 2200 V. Complete 
with panels, exciter, and starting equipment. 
2300 v. CAPACITORS 
1800 433 2—30 Som. Elect. Pyranol Filled Capacitors 
1800 5231 2760/2800 
) 3—60 KVA ae. Elect. Pyranol Filled Capacitors 
1200 2% 2! 3/60/2300 v. 


124 CHURCH ST. BUFFALO, N. Y. 
CL. 4758 


A COMPLETE SERVICE 


TRANSFORMERS 


Air Cooled — For Use Indoor’or,;Outdoor 


240/ 
230/115 


MOTOR GENERATOR SETS 


DC Volts AC Volts 
600 syn. 3/60/2300/4000 
275, syn. 3/60/440 
250 syn. 3/60/1200 
120 1/60/110/220 
115 syn. 3 

115 syn. 

250 syn. 


3/60/115 
3/60/750 


CHICAGO ELECTRIC CO. 


1320 W. Cermak Rd. Chicago 8, Ill. 
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225 Elec. Mach. HP aye RPM Seria _ No. 
3 uphese _(2200 v.) Synchronous 500 150 Cc 1800 2429726 
up. Mane RPM 300 West. CW 500 150 CCL 900, 438385, 
750 .E. (2200 v.) 487 150 cs 1200 45725 
A 3 0 | Form K 500 (2200 v.) 
West. 730 I-K 1200 
est. 
3 War 130 505310, 
5 West. cs 453 750 as 
5 GE. KT 948 1430 7— 25 HP Type CS 900 13200 
5 GE. KT 948 1430 1— 30HP Type CS oc 919537 v.) 
5 GE. KT 948 1430 1— 60HP Type CS 1 900 S300 
G.E. KT 312 750 65 HP Type CS ese 
18 Wagner 19TBM 750 1—100 HP «9357743 
18) Wagner 19TBM 750 720 235774: 
1 ye 19TBM 750 
1 G.E. I Form K 750 
18 West. cs 4052 750 
If West. cs 573 750 
West. cs 573 750 
18 West. cs 573 750 
KT 303 1500 
2 West. cs 730 5 CS 1200 1883285 40 | 
West. cs 645 715 15 Westinghouse MS 1200 9445931 250 
West. cs 645 415 20 Westinghouse CS 1200 2160500 | 
West. cs 405 675 20 Westinghouse MS 1200 1050826 
West. cs 405 675 20 Westinghouse CS 1800 1863526 
West. cs 730 cs 1800 2695044 
25 West. cs 715025 MS 1800 1562026 
40 G.E Form K 750 MS 1800 1334763 | 
40 (8. R.) MT 347 750 cs 1200 2286768 
40 GE. (8. MT 347 750 25 MS 1200 1197673 
50 G.E. R.) MTC 5537 750 BP 1200 126906 
75 GE. (bb KT 557 750 «30 1200 1197674 
75 KT 559 500 30 “10D 1800 43476 
a, 75 G.E. I Form K 500 40 900 1896969 
75 G.E 1 Form K 40 K 1800 73318 
75 G.E I Form K 500 40 is 1800 1506800 | 
75 GE. (2200v.) 1¥FormK 750 40 K 1200 181444 
100 G.E I Form K 750 40 1s 1200 1027421 
100 West. cs 750 50 is 800 1280380 \ 
4 100 West. 2200 v.) cs 871C 50 1s 
fest. (2200 v.) 
100 West. (2200 CS 1460 50 4 
| 125 West. (5. cw 480 50 CT-352 
150 I Form K 365 50 
| 150 75R 725 60 
150 I Form kK 7H0 60 
f Allis C2 Slip ng 
| 150 G.E. (Ds KT bb. 1470 «60 
200 West. (2200 v.) ( 1013 480 60 
200 G.E, (2200 Vv) 485 
200 G.E. (8. R.) 480 100 CCL 
) 480 100 CCL 
R.) 1011 
_ERI RIE ELECTRI ELECT RIC INC. co., I NC. 
4 . 3} 1000 Al. Ch. 13,200 480 
15 Heatner 220 ind. 3/60/220 
144 G.E. 125 ind. 3/60/220 
834 Al. Ch. 120 ind. 3/60/440 
7 GE 60 ind. 3/60/440 
of 5 N.W. 110 ind. 3/60/220 
5 Ideal 230 ind. 3/60/250 
Be 3 Lincoln 115 ind. 1/60/220 
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SLIPRING MOTORS—3 PH., 60 Cy. Dy. 1600 TRANSFORMERS 
10 Or Wh 690/895. 1 ph. 60 cy. 
2: Ww r. Wh. 90/89 | 
350 Weste. 2200 900 CW 10 Reliance R30 1700 — Qu. KVA Pri. Volts Sec. Volts Make ’ : 
200 G.E 220/440 1200 10 J.C, Curran 950/1230 1 110 Packard 
150 G.E 220/440 1200 M-1 10 G.E. 25/1250 LC i 2 1040/2080 52/104 -E. 
50/60 Westg. 220 1800 CW 10 Westg. 565,/1130 1 5 1049/2080 115/230 .E. 
50 Chandeysson 220/440 1800 10 Westg. 400/1 SA 1 5 1100/2200 122/244 G.E. | 
40-40 Westg. 220/440 1200 CW 7% Westg. 450/1800 SK 2 7‘ 2200/1100 440/220/110 Westg. 
20 Ww =. 220 575 CW 79 Westg. 650/1 1 10 2300/1150 220/110 West 
15 Triumph 220 1150 a 7 Westg 425/850 SK 3 18 220 1944/38% Elec. Fur. | A 
2.25 Northwestern 440 1080 HEWI1': 7 West¢ 660/1050 s 1 20 2300 110/230 Westg. sy 
Howell 220 1800 1 24 110 E F 
.E. ‘1700 L 2 25 Slee, Fur.. 
3 G.E. 400/1200 RLC-114 3 30 318/2 Pgh. RN 
ALTERNATING CURRENT MOTORS 3 Roth 500/1000 RS 2 35 440 330 110 Elec. Fur. ’ aor 
3 ph. 60 cy. § 3742, 2400 480/240 G.E. 
we REM. SERIES WOUND MOTORS 2 112.5 2400 340/480 
125 Al. Chal. 220 or 440 1800 AN H.P. Make Volts R.P.M. Type or 
100 Al. Chal. 220 or 440 «18002 AN 17% GE. 230 475 D.C. CLARK CONTROLLER | 
100 (GE. 220 1745 1 140 G.E. 230 410 MD 1—250 HP Clark Vari Time magneto controller 230 v. ie ae 
75 Triumph 220/440 685 B-15 80 West. 230 490 76-A DC reversing, used for plugging service. Can also | A 
300 330 550 MD-106 be used for non-reversing. 
35 Weste. 230 550 49D MOTOR GENERATOR SETS— 
440 1200 cs 320 250 & 500 V. D. C. 
0 estg 870 cs 32 Shaw 230 485 5L2E 1—80 KW 720 250 v. G.E. Generator V-belt : 
25 Westg. 440 1200 cs = driven 150 HP 1800 rpm. 220 or 440 ¥, 3/60 | 
20 Westg. 220/440 515 cs 15 West. 220 650 Westg. Motor. 4 HP 
20 Westg. 440 86) cs 15 Cr. Wh. 520 270) sM 1—33.3 KVA 1800 rpm. gen. dir. conn. to Bee 
15 Westg. 440 72000 10 Westg. 230 750  MT-00 
15 G.E. 220 900 ITC 715 Westg 230 725 I 1—30 KW 250 v. DC generator direct driven by 46.5 meet 
15 Triumph 220 1150 714 Westg. 230 975 Ss HP 1750 rpm. 220/440 v. 3/60 Westg. Motor. is 
15 Westg. 440 1200 cs 315 Westg. 230 1200 L 1—30 KW 250 DC 1150 rpm. Reliance Generator 
10 Westg. 440 ¢ cs . dir. driven by 50 HP 220 or 440 y. 3/60 motor. 
10 Westg. 440 1200 cs —20 KW 1700 Gens, dir. 
driven by 30 HP 220 or v. cy. motors. 
VARIABLE SPEED MOTORS— 230 VOLT DC MOTORS 1—3 KW 1350 rpm, 250 ¥. type S Westg. Gen. dir. 
H.-P. Make R.P.M. Type conn, by coupling to 5 HP 1350 rpm, 110 ¥, 
230 VOLT D. C. 80 Westg. 690 76-A Westg. Mtr. : 
HP. RPM. Type 25 Wests. 600 SK INDUSTRIAL TRUCKS 
25 Wests. 600 1200 Sk 25 Weste. 825 SK113 6—Automatic type LO-5 Low Lift Trucks capacity 
20 Westg. 500,'1500 SA 20 Westg. 600 M 5 ton, platform type. Equipped with towing 
20 Westg. 750 /1500 SK-110L 20 Westg. 750 Sk coupler and bumper for pushing cars. a 
20 Westg. 625 1250 SA-6 20 Westg. 975 8-6 9—New 4 ton Yale & Towne model YSW Multi- wy, 
15 Reliance 500/1800 20 Western Elec. 1000 E-40-M Stroke Hand Lift Platform Trucks. . 


WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST, LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. : 


SPECIAL 
MOTOR DRIVEN WELDERS 
300 and 400 ampere 


GENERAL ELECTRIC — HOBART — LINCOLN 


Latest type—In excellent condition 


TURBO-GENERA TORS—MOTORS—GENERA TORS | 


direct driven by 200 HP 1—700 HP G.E. Type KF motor, 2300/60/3 1800 RPM | 
1—1000 HP G.E. Slip Ring Motor, 6600/60/3, 600 RPM, with 


1—20-ton Alfred Box Crane, hand operated, 39 ft span. controls 
1—20-ton G.E. Locomotive, 500 V DC —— KW G.E. Alternator, Type ATB, Form B, .8 PF, 488/60/3 
1—5000 KW Westinghouse Turbo-Generator, 3600 RPM, 200 600 RPM, 3 bearing, direct connected enctter 
press, condensing, 2300/60/3 complete. 1—300 KVA Generator set, Burke 
1—800 KW Westinghouse M-G set, syn. motor, 1150 HP, 514 directed connected 
RPM, 13200/60/3. Generator 250 V DC with direct connected ‘ - 
exciter. 1—3600 sq. ft. Wheeler Surface Condenser. 


1—50 KW Westinghouse M-G Set, 1200 RPM, 75 HP motor, 2—12” Lecourtney Centrifugal, bronze fitted. Pumps, 1800 RPM 


1—Terry Turbine 710 HP, 3600 RPM, 145# ISP, 0-60# BP, 18” 
= ey Westinghouse Turbo-Generator, 200% press. 75 HP, x 18” centrifugal pump rated 13,000 'M, 170’ head, 1000 
200 RPM, geared to 50 KW, 125 V DC, 1200 RPM RPM 


tha 
70 PINE ST. WHITEHALL 3-2172 NEW YORK 5, N. Y. 
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SLIP RING MOTORS 
es Y. OUTDOOR OIL CIRCUIT 
Volts Make Speed 
2300 G.E. 900 
3300 G.E. 900 
330/440 G.E. 600 
2300/440 G.E. 600 227 
440 Al. Chal 900 ype . 
2200/440 G.E. 600 outdoor » 
2200 GE. 1800 
2300 GE. 600 
440/ 600 
2200/ GE. 600 
2200 GE. 450 
2200/440 GE. 600 
440/220 GE. 1200 YCL 
Bred 4—1250 kva, Al. Chal., 13800-460/230 V. 
440/220 G.E. MTC 900 8— 833 kva. Whse., 11000-2300 V. 
550 G.E. 900 3— 500 kva, G.E., type H, form KS, 13800-230/460. 
2200 GE. 900 3— 333 kva., G.E., 66000-480 V. 
2200 GE. 1800 1— 300 kva., Whse., 3 Ph., 13800-230 V 
2200 Al. Chal. (new) 900 3— 250 kva., Whse., 13,800-460. 
440/220 G.E. (MTC) 600 3— 200 kva., Whse., 11000-2300 V. 
2200/4 GE. 1200 3— 200 kva., G.E., 13200-480 V. 
2200/ GE. 600 6— 200 kva., G.E., OL, -450 
550 GE. 900 2— 150 kva., G.E., HTQ, 4150-240/480 V. 
a. - 
type 
SYNCHRONOUS MOTORS 115. 
3-PH., 60 CY. 3— 100 kva., G.E., type H-KR 6600/11430V-2300 V. 
100 kva., G.E.. H-KDD, 6600/11950-230/115 V. 
100 kva., G.E.. H-KS, 2400-240/480 V. 
440 : 900 TURBO-GENERATOR SET 
2200/550 Al. Ch. 1800 1—113% kva., 1200 rpm., 220/440 v., 3 ph., 60 cy., 
440/220 G.E. 360 G.E., conn. to Terry, 3600 rpm., non-cond. 
440 220 G.E 720 turbine, 100/150 Ibs. gu. 


458 SEVENTH ST. 


All Types of Generator Sets 


DIESEL 


Direct- 
Connected 


UNITS 


We specialize in Direct-Connected Diesel Generator 
sets — both NEW and REBUILT — Also Diesels for 
Direct Propulsion. Compact units .. . stationary or 


marine applications. 


FOR IMMEDIATE SALE: Several New 7'2 HP, 230 
V., DC, 1800 RPM, Marine Type Ball Bearing, Drip- 


Proof, Shunt Wound Motors. 


6 Broad St. 


BOwling Green 9-8542 


ARNESSEN ELECTRIC COMPANY 


New York City 4, N. Y. 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
500 440/220 G IK 1200 
500 440/220 G.E. 900 
400 /440 Whee. cs 720 
0 Whase. cs 450 
2200/440 G.E. IK 600 
250 2200 G.E. IK 450 
200 440/220 G.E. 
150 440/220 G.E. KET 
ie 
1 440/220 G.E. KT 1800 
440/220 G.E. KT (Vert.) 1800 
1 440 G.E. Ik 450 
100 2200 G.E. KT 1800 
100 440 cs 1200 
100 550 Cr. Wh. 720 
50 2200 Al. Chal. 720 


MOTOR GENERATOR SETS 
v. 


1—75 KW, 250 V, 850 RPM, conn. to 110 HP, 440/ 
220 V. Sa. Cage Motor. 

1—50 KW, 250 V. 850 RPM, Whse. conn. to 75 HP. 
440/220 V. " 


—35 KW, 125 V., 1800 RPM., G.E., conn. to 
50 HP., 440/220 V., 60 cy., squirrel cage. 


A.C. GENERATORS 


1—375 kva, 514 rpm,480/240 V. yo E. 
1—250 kva, 600 rpm, 440/220 V. Al. 

1—200 KVA, 600 RPM, Cr. Wh. 
1— 96 kva, 360 rpm. 480/240 V. 


— BOILERS — 


9—Brand new 200 lbs. to 450 lbs. Com- 
bustion Engineering Boilers. Gene- 
rates up to 44,436 lbs. steam per hr. 
actual. With oil burners and modern 
automatic features. 

4—400 HP, B&W 167 lbs. Longitudinal 
Drum Boilers with structural and Dutch 
oven frame work, bricking and valves. 

2—Modern 400 lbs. Code Watertube Boil- 
ers. Evaporation rate up to 33,462 Ibs. 
per hr. with valves and fittings. Like 
new. 

2—150 HP, 150 lbs. Scotch Marine Double 
Furnace Boilers—retubed. 

1—125 HP, 200 lbs. Code Wash. Iron 
Works Vertical Extended Firebox 
Boiler. 

1—65 HP Lidgerwood 200 Ibs. Code Verti- 
cal Round Boiler. 


Subject to prior sale 


Sundfelt Equipment Company 


3422 First Ave. South, Seattle 4, Wash. 
MAin 1474 


AVAILABLE 


MOTOR GENERATOR 


300 KW. Westinghouse, 400 RPM. 
also 


TURBINES, ENGINE SETS 
Engine Generators 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave., New York 33. 


A. C. TURBINE UNITS 


KVA GE 2300 v. Cond. 

KVA GE 2300 v. Cond. 

KVA Wghse. 480 v. (bleeder) 
KVA Al. Chal. 480 v. non-cond. 


POWER PLANT EQUIPMENT CO.. Inc. 


. BOILERS 


1000 HP (4) 200% 

759 HP Sterling, 250+ 

600 HP (2) Springfield, 200# 
HP Sterling, 


Union I. Wks. 1754 


EVA GE 2900 Cont 218 HP (2) 200% 

EVA andes 1250 KVA 
IVA Moore v. 750 KVA GE—Chuse t 


625 KVA GE—Skinner Unif. 

525 KVA Wghse—Murray Corliss 
350 KVA GE—Ames Unif. 

187 KVA (3)—Chuse 4 v. 

75 KVA GE—Chuse 4 v. 


DIESEL UNITS 


312 KVA GE—Sterling gasoline 
225 — 125 KVA, 90 KVA Worthington 


Diese 
118 EVA. (2) Winton Diesels 


MOTOR GENERATOR SET 
150 KW GE 250 v.—440 v. syn. motor 
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TURBO-GENERATORS 


¢: 


WESTINGHOUSE, 1000-KW. Aut. Extraction-Condensing Turbine-Generator 
A Partial List of our Stock is noted Below 


20000—KVA-West Surf.Cond. 250/400# 2300-V 1875—KVA-G.E. Cond’‘sing. 200# 2300-V 
7500—KVA-G.E. Surf.Cond. 190/375# 2300-V 1565—KVA-G.E. Surf.Cond. 150# 2300-V 
6250—KVA-G.E. Surf.Cond. 200# 2300-V 1250—KVA-West. 200# 23000-V y 
6250—KVA-A-C. Non.Cond. 425# 185#BP 1250—KVA-A-C Non-Cond. 150# 480-V ‘es = 
3750—KVA-G.E. Surf.Cond. 200# 2300-V 1250—KVA-West. Surf.Cond. 200# 2300-V er 
2500—KVA-G.E. Surf.Cond. 200# 2300-V 1250—KVA-A-C Non-Cond. 150# 480-V as? 
937—KVA-A-C Condens’g 2300-V eS 
Also Specialists in Diesel Engines, Boilers & Genl. Power Plant Eqpt. | ra 
WE OWN and CAN SHIP FROM STOCK a 
400-HP. Cooper Bessemer Diesel Engines 400-HP. 320-HP. 120-HP Atlas Imperial Diesel Engines ‘ i 
Also Any Other Size or Capacity Diesel Engine Desired a - 
WRITE OR WIRE US Tie 


CHARLES WEAVER & COMPANY, DETROIT, MICH. 


4045 Penobscot Building—Telephone Cadillac 1340-1 


1—Standard 48 inch TRACTION TYPE 
‘ Hydraulic Coupling as manufac- 
tured by American Blower Co. This 
coupling is good for 1000 Hp. at 600 
rpm. Has been completely refitted 


THE GLOW evectric COMPANY 


933-943 HARRIET ST. - Phone MA. 3024 CINCINNATI 3, OHIO 


with new bearings and seal rings Solicits Your 

and is in perfect condition. AC & DC MOTORS STEAM ENGINE-GEN. SETS 
For full information and price address— —GENERATORS SLIP RING MOTORS 

S. D. DORNBIRER, Agent SYNCHRONOUS MOTORS PLATING GENERATORS 
P. O. Box 668 Rutland, Vermont MOTOR-GENERATOR SETS PUMPS 

ELECTRIC HOISTS SPEED REDUCERS 
FOR SALE IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST 

625 KVA — .80-FF—500-KW GE steam 


turbine driving GE generator—3600- 
RPM—240 volts — 3-PH — 60-Cy com- SURPLUS ELECTRIC 


plete with fleld and exciter rheostats, WE BU EQUIPMENT 
surface condenser and Edwards steam- 


driven air pump. 125 pounds steam— 


28 inches vacuum. IN BUSINESS SINCE 1905 
c hy 
Available about October 


ROOM 522 
88 Bread Street Boston 10, Mass. 
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BERGER 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 


ALL SIZES, VOLTAGE 


MOTOR GENERATOR SETS AND CYCLES 


ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 

D. C. GENERATORS ALL VOLTAGES 
CONTROL EQUIPMENT 


WRITE OR WIRE YOUR INQUIRIES 


3 ph. 60 cy. A. C. Motors 
3 ph. 25 cy. Motors 


125 Volt D. C. Motors 
230 Volt D. C. Motors 
550 Volt D. C. Motors 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


PROMPT ACTION. 


PUT ALL IDLE EQUIPMENT TO WORK. SEND YOUR 


LIST FOR 


HIGH PRESSURE BOILER 
PRICE REDUCED FOR QUICK SALE 


250+ PRESSURE Wickes 607 H P 300%, RATING water tube boiler. 
GUARANTEED TO PRODUCE 50,000 POUNDS OF STEAM FOR 
2 HOUR PERIODS. Riley super stoker 300%, rating—Combustion 
Engineering Co. Elesco, eae aters, induced and force draft fans 
motor driven with controls—5 Vulcan soot blowers—Alll valves on 
boiler. All trim such as pressure guages, water columns etc. Steel 
structural supports—Copes feed water regulator and other items— 
Will sell this boiler with or without stoker or fans 


PURCHASED AS A SPARE IN 1930 USED ABOUT 3 YEARS, LAST INSPECTION 
REPORT (MARCH 1946) ALLOWS 250 LBS. PRESSURE, HAS NOT BEEN USED 
SINCE. 


Boiler and accessories have been taken out and are now stored in New Yerk City 


PRICED for IMMEDIATE SALE UNDER $10,000 for COMPLETE UNIT 


Present Location 
All data and inspection reports, etc., furnished upon request 


HOWE BROTHERS 


324-328 PEARL ST., Tel. WORTH 2-2708-2709-2710 NEW YORK, N. Y. 


OVERHEAD ‘CRANES 


Ensco 75’ Span Bedford 50’ Span 
30-Ton 


{-Ton 
whiting 33’ Span Manning, Maxwell, 


r=. * Dominion 35’ Span 
Cu 24’ Span Shaw 36’ Cleveland Span Whiting Span 
evelan ’ Span 
Shepard Nites 25'6° Span Champion 37°6" Span Span 60" Span 
P&H 34’ Span American 47’4” Span Alliance 58’9” Span evene 30’ Span 
Box 36’9” Span P&H 77’ Span Whiting 71°10%4" Span Bedford 50’ 
Detroit 28’ Span American 77’ Span Northern . Sp 4. Northern 22’ 
3-Ton 50-Ton 
Shaw 95’ Span 


Er 
shepard 36’ Span Chesapeake 55 6” Span 


P&H Sp Shaw 69'10" Span 
Northern 22’ Span Shaw 68’ Span 20-Ton Dominion 80’ Spai 
Maxwell & Span Shepard aver Span Cleveland 7’ 100," "span 


5-T 

Morgan 59’2'2” Span 
Alliance 78’ 
Alliance 37’ Span 

80- American 40'6” 


125- yea Morgan 100’ Span 

150-Ton Whiting 30’ Span 

175-Ton Morgan 54’ Span 

200-Ton Alliance 100’ 
Span 


Span 
Morgan 60’ Span 
Cleveland 65’ Span 


Whiting 106’ 
60’ 


“Conco’’ 48’ and 26’6” 
Soane 3 P&H 80’ Spa 

Northern 71’ 10%" Span 
Northern 60’ Span 
Morgan 55’6” Span 
Morgan 39'5” Span 
Morgan 52’3” Span 
Milwaukee 66'9” Span 
McGill 85’ Span 

Lane 50’ Span 


5-Ton 
Whiting 
38°10.” Span D. C. 
Northern Span 
Milwaukee 70’ Span 
Milwaukee 66'9 Span 
Manning, Maxwell, & 
Moore 70’ Span Case 63’ Sp 


Telephone us collect to discuss your requirements. 
ECONOMY C0O., Inc. 


49 Vanderbilt Avenue, New York 17, N. Y. 
Telephones: MUrrayhill 4-2294, 4-2893, 4-2295, 4-2844, 4-2296, 4-3292 


INDUSTRIAL & 


and Ch 


emical 
Jenkins, Fairbanks, Sarce, 
and surplus. 


it MUrray Hil 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
eialties for Oil, Steam, Gas, Air, Liquids 


Powell Valves 
Large sew Ye" te 24” 
313 EAST 3 EW YORK 


Ca 3-3406 


RK CITY 


SKETCH PIPE & FITTINGS 


FOR SALE 


BROOKLYN N. 


5 CL-MS Worthingten all brenze Centrifugal 
pump, 5 stage—506 G.P.M. 850’ head. D 

180 HP Steam Turbine, 
Performance chart available. 


VALVE & SUPPLY CO. 
378 BEDFORD AVENUE 
Y. 


has never been in service. 


riven by 


1—30 K.W. 
A.C. Diese 


ELECTRIC GENERATOR SETS 


. Diesel. 
1—#0 K.W. 137 /220 230/400 Vv. "3 ph., 4 wire. 


New _— slightly used. Ready to rua. 
RALPH SMALLMAN 


Phone State 
39 S. STATE ST. CHICAGO 3, ILL. 


2157 


POWER PLANT 


consisting of the following items: 

Westinghouse 75 KVA Umbrella type 
Generator, 300 RPM, 2300 volt. 14 amps, 
Ser. 1595901, 60 cycle, 3 phase with 
direct connected Exciter. 118 HP Leffel 
wheel, 23 ft. head with Woodward 
Governor and four panel switchboard, 
complete with meters, breakers, cur- 
rents and voltage regulator. 

Will sell as a unit or individual pieces. 

Wire, phone er write fer prices. 


PORTER ELECTRIC COMPANY, INC. 


330 S. 6th St. 


Geneve 8655 


ELECTRICAL EQUIPMENT COAST TO COAST 
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FOR SALE 


BUCKEYE DIESELS 
inclusive, also, new and guaran- 


teed used boiler tubing, steel 7000 HP—24 UNITS 
buildings, steel and wood tanks, ONE OR ALL—TODAY 


valves, fittings and pumps. 


Jos. Greenspon’s Son Pipe Corp. 
NATIONAL STOCK YARDS 


St. Clair County, Illinois 


MODERN DIESELS 


475 HP Fairbanks Morse 8 cyl. Model 38 
1200 rpm, opposed piston type, direct 
connected 330 KW 250 Volt direct cur- 
rent Generator. Will sell without gen- 
erator. 

126 HP Atlas 6 cyl., 600 rpm, direct 
connected 75 KW Allis Chalmers 3 
phase, 60 cycle, 240 volt generator. 
Complete and excellent. 

Both units in St. Louis stock. 


Mississippi Valley Equipment Co. - 
507 Lecust St. St. Louis 1, Mo. Ger 
FOR SALE REBUILT AND GUARANTEED ; 

wer pl uipment. St . Diesel, < 


erators, new or used. 2—633 HP Model 80 7 cyl. 101x12—600 RPM D. C. to 500 KVA—New 


2—300 HP Model 80 5 cyl. 101/.x12—600 RPM D. C. to 250 KVA—New 

vanes AnEEY COMPNNY 1—290—HP Model 70 6 cyl. 10x12—514 RPM D. C. to 250 KVA—1941 
Jackson, Miss. 2—262 HP Model E7 cyl. 91xl14—400 RPM D. C. to 219 KVA—1939 

1—240 HP Model P 3 cyl. 131/x18—300 RPM D. C. to 187 KVA—1932 
1—240 HP Model P 3 cyl. 1312x18—300 RPM D. C. to 219 KVA—1933 


BOILERS 3—225 HP Model 806 cyl. 91/9x14—600 RPM D. C. to 200 KVA—New 
1—190 HP Model 70 4 cyl. 10x12—514 RPM D. C. to 150 KVA—1941 

1—187 HP Model E5cyl. 9!2xl4—400 RM D. C. to 150 KVA—1936 
drum water tu ers _arranged for oil burn- 1—150 HP Model E4cyl. 91/xl14—400 RPM D.C. to 156 KVA—1939 
1—112 HP Model JS cyl. 71/x101/2—514 RPM D.C. to 100 KVA—1940 

' 1—150 HP Model E4cyl. 91!2x14—400 RPM V belt drive —1936 

H. P. BREARLEY 1—145 HP Model 70 3 cyl. 10x12—514 RPM V belt drive —1941 

3423-91st Street Jackson Heights, N. Y. 2—112 HP Model E 3 cyl. 912x14—400 RPM V belt drive —1936 


Running Inspection by Appointment 


APPLICATION ENGINEERS 


Volt Ghuse 4-Valve set Port Washington, Long Island, N.Y. 
Rima Phone Roslyn 1600 

HOWARD B. JOHNSON & ASSOCIATES 
53 W. Jackson Bivd. Chicago 4, Ill. 


MOTOR-GENERATOR 
200 K.W. BURKE 250 V., D. C., compound 
wound, 800 amps, 900 R.P.M. generator, 


C. B. LOCKE CO. 
direet connected to 300 H.P. BURKE, P. O. BOX 3227 
type AC-50, 2 or 3 phase, 60 cycle, 2300 TEL. 38-136 
V, 900 R.P.M. synchronous motor. 


M. J. HUNT'S SONS CHARLESTON, W. VA. 


1620 N. Delaware Ave. Philadelphia 25, Pa. We build SUB-STATION equipment to fit your require- Ww 
ments. Highest quality A. C. and D. C. Motors, Control NE and 
200, 140, 125, 100 KW AC UNIFLOW SETS Equipment and Transformers. REBUILT 
200, 50 KW DC UNIFLOW SETS 
Turbe, Water Wheel gen. sets, boilers 
80, 60, 25, 15 HP DC 115V. motors 
yl uF. Ideal 3/60-440 V. 720 RPM SC. REBUILT & GUARANTEED 
G. Sets, Transformers, pumps etc. 
H.P. Volts Make Type Speed | H.P. Volts Make Type Speed 
100 220/440 Whse. CS 1200 30 220 Whse. CS 1750 
80 220/440 Cr. Wh. 1200 25 220 G.E. KT 1200 
FOR SALE 75 220/440 GE. KT 1200 | 15 220/440 Whse. CS 1200 
ie Extraction Turbo Generator, 66 220/440 GE. KT 1200 10 220/440 G.E. KT 1200 
neral Electric, 935 KVA, for 28 inch a ; 
B. C. SKINNER MACHINERY CO. -, 
Box 157, Dunedin, Florida. 40 440 Whse. CW 900 1 220/440 G.E. KL 1200 
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type E Stokers, Individual stacks, 

draft fans, pumps, heater, all auxiliaries 

as a complete plant. 
HP Springfield sectional Header 4002. 
2—617 HP Wickes 3 Drum, low head, 250% pres- 
sure, with forced draft chain grate stokers. 


4—800 KW NEW Hamilton semi-portable 
Diesel Engine Generator Ss. 


1260 KVA Nelesco engine generator. 


TURBINES 
2—5000 KW Westinghouse 3600 RPM 3/60/2300 
volts Condenser, all auxiliaries. 
——— KVA General Electric Condensing Tur- 
nes. 
1—3750 KVA General Electric Condensing Tur- 


bine. 
— KVA General Electric Condensing 
ne. 


ENGINE GENNERATOR SETS 


i—750 KVA Corliss Engine Generator Set. 
1—700 KVA Ames Uniflow Engine Generator. 
1—375 KVA Harrisburg Uniflow Engine. 


Tur- 
i—600 KW Skinner Vertical A.C, Generator. 


CHER 


325 Fincastle Building 


BOILERS DIESEL ENGINES 

Ceragtnte boiler plant consisting of 2—512 3—3500 KVA Fairbanks-Morse Full Diesel Engines. 

HP Casey Hedges 200. essure; 1—650 3—200 KVA Fairbanks-Morse Full Diesel Engines. 
HP Casey Hedges 22 pressure, with 


1—350 KW Burch Sulzer 3-60-2300 Volt, all auxil- 
iaries. 
Full 


—— KW Skinner Uniflow Engine Generator Set 


i—500 KW Non Releasing Corliss, 3-60-240 volts. 


MISCELLANEOUS 
90,000% Cochran deacrating feed water heater. 
2500 HP Cochrane Open Feed Water Heater. 


i—10’ x 15’ Forced Draft Chain Grate 
Stoker. 


i—110,000# Cochrane Deaerating Heater. 


2—300 HP Westinghouse Underfeed Stokers, rebuilt. 


i—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 385% 
steam pressure. 


i—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine driven, 1200 ft. head. 


SALES CO. 


LOUISVILLE, KY. 


FOR SALE! 


3-3400 Cu. Ft. 
Ingersoll Rand Air Compressors 


NEW 1942 IMMEDIATE DELIVERY 


Specifications: 


Direct motor driven with 700 h.p. synchronous 
motors. Complete with intercoolers, exciters, 
air receivers, and air filters, etc. 


—For full details— 
WRITE — WIRE — PHONE 


INDUSTRIAL PLANTS CORPORATION 


c/o ST. JOHNS RIVER SHIPBUILDING COMPANY 
Bay & Lafayette Sts. (‘phone: Jacksonville 5-1713), Jacksonville, Florida 


FOR SALE 


2—CHANDEYSSON D. C. GENERA- 
TORS—Type N.P.T. 15-5: Kilowatts 
—40; R.P.M.—720: Volts—40: Full 
load; Amperes—1000; Time rating— 
constant: Winding—shunt. 
Temperature—40°C. 
Complete with 220 volt control, 
Direct connected exciter. 
1—GENERAL ELECTRIC SYNCHRO- 
NOUS MOTOR—Type ATI, class 8; 
300 KVA, 900 R.P.M.; Form S: Am- 
peres—790; Volts—220. 
Direct connected exciter. 
220 volt controlled. 


WE CARRY MOTORS IN 
STOCK UP TO 200 H.P. 


A, H. NIMMO ELECTRIC CO. 


826 Porter St. Detroit, 26, Mich. 
CA-4864 


FOR IMMEDIATE SALE 


Good steam and refrigerating plant equip- 
ment, New England 
i—IR, ER! Air Compressor 10” & 14” x 12”. 
1—DLV 18” x 24” Hor. Ammonia Com 
tons capacity direct connected Ames Unafiow. 
2—C.H. Wh. 3’x9’ Surface Steam Condensers 682 
5%,” tubes with Rotrex Vacuum Pumps & motors. 
i—Knowles hor. Simplex 41/.°x5°x6" hot well pump. 
1—Terry-Penn Turk. dr.-Cent. Pump, 88 hd. 
i—Penn Centrifugal 1000 GPM—85’ head, direct 
eonn. 30 HP Cr. Wh. 115 Volt D.C. mtr. 


1—Wr. Austin Co. oll separator 26” inlet & outlet. 
i—Harrison Safety Boller Coeh. 


AIR COMPRESSORS 


ALL TYPES—CAPACITIES to 1000 ° 
Electric—Gasoline-—Steam Driven. __ 
For Industrial—Mine Construction. 


VACUUM UNITS 


FOR STEAM — AIR — GAS — FLU 
All Makes — All Capacities — Tested. 


CAPA FROM 25 to 100000 CFM. 
NG SUCTION BLOWING 
Air — Dust Gases ~ Steam 
RY 
_ CHEMICAL & INDUSTRIAL EQUIPMENT. | 
STATIONARY. MIXERS — -PORTABLE 6 


(10. 


PUMPS 


GASOLINE 
All Makes — Capacities — Pressures. 
Centrifugal — Rotary — Plunger — Turbine. | 


MOTORS 1-2-3 PH. & D.C. 
EQUIPMENT UP TO 200 H. 
New New Rebuilt Mach 
TURBO BLOWERS 


or He eating — 
Furnaces — Smelting — Vacuum Duty Etc. 


Tursine pump STEAM. 


UNITS 


UPERIOR EQUIPMENT 


138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


V notch recording, 40.000 f per h 
1—Ames hor. Unaflow Wester, ‘pe 15 
Volt generator 50 KW—275 R 

KW Harr.—325 RPM. 230 v. “3. C., set. 
HP Cr. Wh. D.C. motor 115 800 


mtr. 115 V. 308 RPM dhle. 
New York 18, N. Y. 


i—60 HP Cr. Wh. D.C. 
FS-150, Power, 330 W. 42d St., 


BOILER 


260-hp Babcock-Wilcox horizontal water tube boiler, 
42 inohes x 11 feet 6 inches, riveted steel drum: 
130 three-inch tubes; 150-ib. working pressure. 
Fully equipped with Riley-jones type S.P. side- 
dump hopper feed stoker, low water control and 
draft gauge. Installation includes (00-foot steel 
stack, 36-inches in diameter car-to-bin and bin-to- 
stoker conveyors as well as all necessary electrical 
equipment for complete operation. 

All in excellent working condition. Having 
installed gas-oil boilers, we will sell as-is, where-is, 
at attractive price. 


SHOPPING NEWS 
5309 Hamilton Ave., Cleveland 14, Ohio 
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IN STOCK! | 


GENERATORS 

One 250 K.V.A. and one 300 K.V.A. Crocker 
Wheeler Generators direct connected to 
Skinner Tandem compound engines—480 
Volts—3 phase 60 cycle, switchboard, in- 
struments, piping. 

One 300 K.W. General Electric Generator, 
2300 v., 3 ph., 60 cy., direct connected to 
Curtis Steam Turbine, 175 lbs. pres.—3600 
R.P.M. with 15 K.W. G.E. direct connected 


exciter 
ELECTRIC MOTORS 
Induction — V.—2 Ph.— 


1—5 H.P. 5—1130 
1—5 H.P. Burke—Type EB 75—900 R 

1—7'2 H.P. R&M—TYPE K—850 
1—10 H.P. Burke—Type EM 1.2—900 R.P.M. 
2—20 H.P. Burke—Type EM 3—1200 R.P.M. 
1—20 H.P. Crocker Wheeler—1170 
1—35 H.P. Burke—Type EM—4.5—900 R.P.M. 


Burke—Type EM—4.5—1200 


1-180 wp. West—Type CW—1765 R.P.M. 
1—7)2 H.P. totally enclosed—fan cooled— 
1200 R.P.M. 


1—Vertical Centrifugal Pump, 3” suction, 
3” discharge, all iron, 25 g.p.m.—52’ 
head, complete with 5 H.P. Louis Allis 
Vertical Explosion Proof Motor, 220-440 
volts, 3 phase, 60 cycle, 1750 r.p.m. 
One American Well 2 stage Centrifugal 
pump direct connected to 30 H.P. G.E. 
motor, 220 v., 3 ph., 60 cy., 1750 R.P.M. 200 
ft. head complete with magnetic starter and 
safety switch. 


DEEP WELL PUMPS 


l1—American Well Works: capacity 165 
g.p.m. with 15 H.P. Motors; Current 220 
bo. og 3 phase, 60 cycle. 


FEED WATER PUMPS 
1—Warren Duplex—Size 10” x 7” x 12” Brass 
Lined & Fitted—Stainless Piston Rods . 
1—Worthington Duplex—Size 9" x 344" x 10° 
Stainless Piston Rods 


FEED WATER HEATERS 
One Goubert my water heater with brass 
tube—330 sq. ft. heating surface. 
One Cochrane feed water heater, 54” dia. 
x 48” long—1500 H.P. capacity. 


BOILERS 


One 444 H.P. Union Iron Works, water tube 
steam boiler 200 lb. working pressure, pul- 
verized coal or oil fired. 


STEAM ENGINE 


40 H.P. Nagle vertical steam engine, Class 
rae. cylinder, 12” stroke, flywheel 54” x 
1 


EMSCO EQUIPMENT COMPANY 


50 HYATT AVE., NEWARK 5, N. J. 


Emil A. Schroth, Owner 


PHONE: MITCHELL 2-3536 


TURBO GENERATORS 


1—1250 KW General Electric Turbo-Gen- 
erator, Type ATB, Form HT, 3600 RPM, 
direct-connected exciter, Wheeler Jet 
Condenser. 

1—2000 KW General Electric Turbo-Gen- 
erator, 180 lb. pressure, 3600 RPM 
Generator, Type ATB, 600 Volt AC, 
2403 Amp. with Westinghouse-LeBlanc 
Jet Condenser. 

1—1500 KW Westinghouse Turbo Genera- 
tor with Surface Condenser 4200 sq. ft. 


BOILERS 
3—400 HP Casey Hedges Water Tube 
Boilers. 


1—500 HP Casey Hedges Water Tube 
Boiler. Foster Superheater. These boil- 
ers are oil fired, system complete, auto- 
matic draft control equipment, etc. 


Republic Textile Equipment Co. 


40 Worth Street, New York 13, N. Y. 
Phone: COrtlandt 7-1591 


METROPOLITA 


PLUMBING SUPPLY CO., INC. 

INDUSTRIAL AND MARINE SUPPLIES 

LARGE st 

STEEL-WROUGHT IRON-CAST IRON 

\BRASS-COPPER-CEMENT LINED PIPE 
Power Plant Va in & Engineerin 
Jenk 


313 East 31st ‘Street, N.Y.C. 
HOURLY NATION WIDE SHIPMENTS 
Phone MUrray Hill 3-3408 


STEAM 
PUMPING ENGINES 


1—Snow 8MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with og type condenser. 

1—Snow 6 mgd. C& Cr. Com. Opp. Type Cond. 

20x40x14%x36 with waterworks type con. 

1—Allis-Chal. 4 mgd. cr. com. cond, 

1 ‘nd cond. cond. 

—' heel LDG Meyer 
Valve gear, 1 MGD, size 10/20x7%x18. 


PUMP VALVES 


Bitch Valves for all types of reciprocating pumps. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. Chicago 10, Ill. 


NEW DIESEL 
GENERATOR SETS 


IMMEDIATE DELIVERY 


HP ENGINES 


General Motors 
Cooper Bessemer 
4— 720 Alco 

Cooper Bessemer 
General Motors 
Chicago Pneumatic 
Alco 

Mcintosh Seymour 
Fairbanks 
Fairbanks 
General Motors 


MODEL KVA YEAR 
16-278A 1250 720 1944 
FS 8 625 1200 NEW 

6B 25 625 600 1945 
PS 8 375 600 NEW 
6-278A 375 600 NEW 
89 300 720 NEW 


5B25 372 360 1938 
3B32 372 360 1931 
32E 300 300 1936 
32VA 300 257 1928 
8-268A 250 900 NEW 


Running Inspection by Appointment 


ROBERT SCHOONMAKER 


Port Washington 


Long Island, N. Y. 


Roslyn 1600 
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gents fer: 
CROCKER-WHEELER 
U. &. ELECTRIC TOOL CO. 
WESTINGHOUSE AIR BRAKE 
“SCHRAMM” and others 


NEW 


ELECTRIC 


STEAM 


Thousands of Items A/C or D/C from 1 to 500 K.W. 


AIR EQUIPMENT 


USED EQUIPMENT 
Thoroughly Overhauled, Tested & 
Approved AND GUARANTEED 
for | full year 


130 CLINTON STREET * BROOKLYN, N. Y, 


Thousands of Items - A/C or D/C. From 1 to 500 KW 


2—4000 KVA. 60 Cy. 3 PH. TURBO WITH SURFACE COND. 
1—3125 Kva. G.E. Turbo 230 V. 60 Cy. 3 ph. 

100 KW. 550 V. 3600 Rev. 60 CY. 3 PH. turbo with exciter. 
1500 CFM 2 STAGE AIR COMP. 275 HP. 60 CY. 2200 V. Syn. Motor Dr. 
2—Cent. Pumps 4166 GPM, 162’ Head, 1750 Rev. 

1—36000 GPM. 27’ or 25000 GPM 40° Hd. 285 Rev. Cent. Pump. 
2—50 KW. 480 V. 60 CY. 3 PH. OIL ENGINE SETS. 

1—187 KVA, 480 V. 60 CY. 3 PH. 225 Rev. Engine Set. 

1—312 KVA. 480 V. 60 CY. 3 PH. 200 Rev. 4 Valve Rebuilt Eng. Set. 
1500 and 2500 HP. 60 CY. A.C. Motors, 435 and 257 Rev. 


ROSS POWER EQUIPMENT CO. Indianapolis 4, Ind. 


—-TRANSFORMERS- 


TRANSFORMERS WANTED 


in operating condition or burnt out. 


Mail us list 


giving complete nameplate data and stating condition. 
We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Write for Catalog No. 135-F 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


STATION M Since 1912 


CINCINNATI, OHIO 


FOR SALE 

NEW INSULATED MAGNET WIRE 
Approx. 
Size Description eight 
.072” (413 AWG) ‘Triple Cotton Cov. Rd. 23544 
. 072”(413 AWG) Asbestos Insulated Reels 135 # 
.051” x .114” Dbl. Glass Cov. Rect. 615 ¢ 
.064” x .325” Asbestos Insulated Rect. 130 4 
.064” x .365” Asbestos Insulated Rect. 503 # 
.035” x .155” Double Vitreous 1618 #4 
.110” x . 185” Double Vitreous 217 # 
#17 AWG Dbl. Cot. Cov. Enamel 5661 # 

#15 AWG (.057”) Enameled with One Wrap 
of Manila Rope Paper 10616 # 
.032” x .365” Double Glass Covered 3853 # 
.058” x .118” NOT INSULATED 4306 # 


PHONE 
DULIEN STEEL PRODUCTS, INC. 


2280 WOOLWORTH BLDG. N. Y. 7, N. Y. 
Tel. Cort. 7-4676 


WRITE WIRE 


FOR SALE 
Diesel angine generating units 50 H.P. and up; 
gas engines with or without generators, 50 H. 
and up; steam engine generating units 62 KW to 
400 KW; generators and turbines. 


Write me your needs. 


A. C. ASKEW, 
Box 3073, wane Rw Tulsa 8, Oklahoma. 
hone 6-6120 


—EXPORT— 


450 & 600 Ib. Modern Boilers 
450 & 600 Ib. Turbo-Generators, 


STEAM—ELECTRIC—HYDRO—DIESEL 


SPECIALS 


COMPLETE POWER PLANTS 


—EXPORT— 


& Accessories 
Non-Cond. 


450 & 600 Ib. Turb.-Gens. Cond., Bleed Type 


2—770 HP B&W Co. Stirling Boilers, 
1—612 HP B&W Co. Stirling 200% Boilers—Ready to Sh 


Pp 


2—1400 HP B&W Co. Cross Drum aes Boilers—Superheaters. 
Various Makes, Boilers 150 to 2000 H 
Turbo-Generators 100 KW to 12500 KW —Condensing & Non Cond. 


CHARLES B. REARICK 


30 CHURCH ST. 


NEW YORK i 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 


— General Electri 
Bosch injection 
All A ies, Com 


3/60/1 300 R 


immediate Stock Delivery 

A. G. SCHOONMAKER COM 

50 Church St., New York 9 RAY 
Phone Worth 2-0455 


H. 
6719 Etzel Ave. 


FOR 
1—72’'x300’ Steel Frame Building 
000 Gallon Steel Tank & Tower 


SALE 


AC O.E.T. C 


10e—1/3 HP. Single Ph. Ind. Motors 
& P. MACHINERY CO., 


rane 


St. Louis 14, 


FOR SALE 


DIESEL ENGINE 


1—Vertical Diesel Engine Type D4 300 
HP 4 Cylinder, direct connected to 
General Electric Type LDR-8 direct 
current Generator 200 KW 327 RPM 
L 250 V. 


EXHAUST 
TEMPERATURE INDICATOR 


1—Alnor Exhaust Temperature Indi- 
cator with 4-point switch and 4 
couples Mfd. by Worthington Pump 
and Machinery Corp. Mfrs. No. 
V0862. Installed 1933. In Excellent 
condition and is in operation now. 


The Frank Tea & Spice Company 
Cincinnati 2, Ohio 
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Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 
MOTOR GENERATOR SETS ALL SIZES 


Py 3 ph. 60 cy. A.C. Motors 
ALTERNATORS, ALL FREQUENCIES 3 ph. 25 cy. Motors 
TRANSFORMERS, LARGE STOCK 125 Volts D.C. Motors 
D.C. GENERATORS, ALL VOLTAGES 


230 Volts D.C. Motors 
CONTROL EQUIPMENT 550 Volts D.C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 


PUMPS 
Rebuilt & Guaranteed 


PUMPS—Large stock centrifu- PORTAB LE 


gal—turbine—piston. 


STEAM PUMPS—Duplex-sim- | DIESEL GENERATOR SETS 


plex. Reconditioned and 
guaranteed. 


BOILERS—stacks—Engine Gen- 
erators—condensers. 
LOU COHEN 
PUMP & MACHINERY COMPANY 


715 Howerd St. St. Louis 6, Mo. 
Telephone - GArfield 4290 


COMPRESSORS 


Vacuum Pumps 
New & Guaranteed Rebuilts 
Stationary & Portable 


SALE OR RENT 
Worthington Authorized Distributors 


AMERICAN AIR COMPRESSOR GENERAL MOTORS 
4704 Dell ge Bergen, N. J. INTERNATIONAL 


N. Y. Phone Ch 4-7665. N. J. Phone Union 5-4848 BRAND NEW aaaaei SPOT DELIVERY 
RADIATOR COOLED — SKID MOUNTED 
STEAM GENERATOR 


Cc ALL SIZES DC 
Erie City Slide Valve 200 KW, 2 Phase, 60 A 3 KW TO 100 KW 
Cycle, 120/240 Volts, type AQB. Complete 


with switchboard. 


Quick Sale $1850.00 on foundation. SPECIAL PURCHASE BARGAIN 
Y. ROBERT SCHOON MAKER 
300 KW 258V. 435 KW 2 hrs 726RPM Port Washington, Long Island, N. Y. 


General Electric type MPC Generator 
to a 3 phase, 60 cycle syn. motor 
with panels excellent condition 


KEYSTONE POWER PLANT EQUIPMENT Cé. 
8403 Hegerman Street, Phila. 36, Penna. 


Phone Roslyn 1600 
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‘ 21 60 HP, 900 RPM, 440 volt, 3 phase, 60 cycle, new Reliance as angen _— 
ball bearing motors. $601.00, each, net, f.0.b. Minneapolis. pa BRPM4 
5 Four speed motors, 5 HP, Frame 324, Type K, Model 5K324A- which is directly connected to 
1398, 440 volt, 60 cycle, 3 phase, speed full load 1710—1115— 1 Westincho Al AC 
870—565, Class Two, Group E, totally enclosed, 55 Deg. C, #1205098 = ie 75 i yes Vv. 170 
rise, offered new at 20% off list. Amp, 60 Cycle—277 R P M 
and 


Complete stock of explosion proof reflectors, switches, fittings 

and miscellaneous items, all at bargain prices. 1 Westinghouse Exciter DC #1205053 
Type SK #130, 7 KW. 125 V, 56 Amp. 

277 RPM 


PORTER ELECTRIC COMPANY, INC. tee 


A one section slate panel switch board 


330 South Sixth Street Minneapolis 15, Minn. poten Spang 
GEneva 8655 
ELECTRICAL EQUIPMENT COAST TO COAST 


For Immediate Delivery 


20 HP GEARHEAD MOTORS 1—680 KW NORDBERG 


Master, Type PA, Frame 365, Style 114413, 3 phase, 60 UNAFLOW 
cycle 220/440 volts, 420 R.P.M. Totally Enclosed Fan Cooled. Engine Generator Set 
+ IMMEDIATE DELIVERY te Left hand, non-condensing, full Poppet 
Distributor for Monitor Controls - 
Authorized Dealers for Westinghouse Air Brake Complete and in Perfect Condition. 


WIRE — WRITE — PHONE 


Compressors, Kohler Lighting Plants 
AMERICAN ELECTRICAL EQUIPMENT CORP. Newberry Masufactering Co. 
59 EDISON PLACE, NEWARK 2, N. J. whee Se 


|. POWER EQUIPMENT COMPANY | FOR SALE 


OIL—AIR Sq. Cage—220/440 V. 60 Cy. 3 ph. 
CIRCUIT BREAKERS | ou. HP Make Type Speed CHUSE UNIFLOW 
5, e. 
Coils and Cusvenia. mand 1 1800 POPPER VALVE ENGINE 
1—800 A Conduit E4 600 V. Slip iRing—220 440 ¥. ‘60 Cy. 3 
3 rer Handle. Trip Coils 1 40 West. it Cylinders 28x32” 150 Revolutions Shop 
1—1200 A. GE FK 132A 3] 1 60 GE. I-M 200 No. 1575—condensing or non condensing, 
PST 7500 Handle with 1 75 West. cw 900 worthing jet receiver 
ransformer. aria peed engine. Generator size volts, 
1— ane A A Gs CK 3 Air Breaker 3 PST 600 V. 1 15 West. 400 1600 ixeceed Electric) Exciter direct connected 
ooo 25 oil Breaker 3 PST 600 V. 30 Was. Sk 500 1208 to Generator. 
Jenoid operated with currents. G.E. cD 1800 Will sell for $7, foundation 
SEVERAL HUNDRED OTHER ITEMS IN STOCK , TE os 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENTS CITY OF HIGHLAND 
154 ANDREWS ST. ST. Tel. MAin 568 or 569 ROCHESTER 4, N. Y. ja Highland, Illinois 


TRANSFORMERS 
BOUGHT end SOLD “Searchlight”’ Advertising 


@ We have always available a complete range of HI-GRADE 
rebuilt transformers. All units are carefully tested in accordance 
with A.LE.E. specifications and carry a one year guarantee. 

All work is done by the same organization and under the FOR SALE 
same rigid controls as the nationally known Gregory HI-GRADE 


GREGORY ELECTRIC COMPANY 
2539 SO. STATE ST. CHICAGO 16, ILLINOIS double acting, horizontal Vilter Am- 
monia Compressor, rated at 278 tons. 


Driven by a 375 HP, 440 Volt, 3 phase. 


BOILER What is your er 25 cycle Electric Machinery Company 
oe men for your staff? . Synchronous Motor, 214 RPM. 
Mo a ness opportunity of special te of CHR. HEURICH BREWING CO. 

Immediate Delivery. this pcre You can th their senion 26th & D Sts., N.W., 
at small cost—through an advertisement in t 
HOOKER COMPANY of Washington 7, D. C. 
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NEW D.C. MOTORS 


IN ORIGINAL CRATES —IMMEDIATE DELIVERY 


Quan HP RPM Volts Make Quan HP RPM Volts Make 
5 1% 1150 230 G.E. 12 1750 230 _—Reliance 
9 1% 1150 230 1 10 600 115 West. 
9 1% ° 1750 115 G.E. 13 10 850 230 West. Brae hn 
14 1% 3450 115 West. 1 10 1150 230 Star 
1750 230 GE. 2 10 900/1200 115 Star 
34 «(3 1150 230 GE. 98 10 1400/1750 115 Star 
121 1400/1750 115 Star 10 15 1400/1750 230 Star 
56 5 1400/1750 230 = Star 9 15 1750 230 GE. 
33. 1750 230 2 15 900/1200 115 Star 
28 5  1750/1850/2050 230 Reliance 23 (15 1400/1750 115 Star | 
15 5 1200 230 2 20 1200 230 GE. 
8 5 900/1200 230 = Star 11 20 1400/1750 115 Star 
6 5 900 115 GE. 8 20 1400/1750 230 Star ry 
5 % 900/1200 115 Star 6 25 1750 230 G.E. 
1 % 900/1200 230 = Star 4 25 1400/1750 115 Star 
26 1400/1750 230 Star 4 25/30 900/1200 115 Star 
34% 1750 230 
DISCOUNTS TO QUANTITY BUYERS ay 


KODY ENGINEERING CO. 


1154 SOUTHARD ST. Tel. Trenton 3-8666 TRENTON, N. J. 


TRANSFORMERS 


3—883 Kva—2400—240/120 3—150 Kva, Westinghouse, 60 cy, 1 ph. 


13200—440 : 
2—400 Kva. Pittsburgh, 25 cy. 1 ph. Kya—2300—230/115 
6600—440/460 


6—50 Kva—2300—230/115 
New or used. All types and sizes 


ATLANTIC TRANSFORMER CO. 


TRANSFORMER SPECIALTIES 
Philadelphia, Pa. 


FOR SALE 
ILLINOIS 
FORCED DRAFT 
STOKER 


SIZE 10° x 15° 


5143 N. 2nd St. 
Complete with motor, 


Reeves drive and all a 


other necessary equip- WU RTH "WO RT 


ment. 
A.C. GENERATORS 3 PHASE—! PHASE 


15 TO 62/2 KVA 


This unit is in perfect 
condition and is for sale 
at a bargain price. 


EMPIRE BOX CORPORATION 
GARFIELD, NEW JERSEY 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Sead For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, F: ‘equency Changers. 


141 GRAND ST.—CAnal 6-6138 —.NEW YORK CITY 


FOR SALE 
1—New steel stack, 


57” diameter x 100’ high with breech- 
ing, double setting with 12’ centers. 


Stokol hydraulic feed stoker. 
80 h.p. boiler. Excellent condition. Can 


1000 KW 
D.C. 


ENGINE GENERATOR SET 


FS-155, 
330 West 42nd St., New’ York 18, N. Y. 


Will send print. 
THE ACME FOUNDRY & MACHINE COMPANY 
Coffeyville 


be inspected any time. 
INTERSTATE HOSIERY MILLS, INC. 


Elkton, Maryland 


POWER © July 1946 


317 


‘ 
— 
i | i 
| | 
= = 
i i i 
a 
= 
| 
| nm: 
FOR SALE 
| 
= | 


G) SEARCHLIGHT SECTION @® 


‘ 
A 


ELECTRIC 


BANE) 


The War Assets Administration has a large inventory of government 
surplus Wire and Cable. It was made by leading manufacturers for war 
purposes under close supervision to exact technical specifications. 


Some of the types and sizes are standard and conform to underwriters’ 
code. Others, while non-standard, are adaptable to a wide variety of uses. 


Some suitable applications are circuits for: 


power and light, radio, telephone and signalling, 
ignition and control, plus battery charging, 
instrument and switchboard wiring, welding, etc. 


Priced far below its acquisition cost, it will appeal to construction 
contractors, oil well and mine operators, and ship builders. Ingenious 
engineers will find many ways to use this material to their advantage. 


Get in touch with your nearest Regional Office of the War Assets 
Administration. Special technical personnel will be happy to give you data 
on specific types and sizes or arrange for your inspection of the material. 


WAR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta + Birmingham ~- Boston + Charlotte - Chicago - Cleveland + Dallas + Denver 

Detroit + Helena - Houston + Jacksonville + Kansas City,Mo. + Little Rock + Los Angeles ~- Louisville 

Minneapolis - Nashville + New Orleans + New York + OklahomaCity + Omaha - Philadelphia 

Portland, Ore. - Richmond «+ St.Louis + Salt Lake City - San Antonio + San Francisco - Seattle - Spokane 
Cincinnati + Fort Worth (Telephone 3-5381) 


VETERANS OF WORLD WAR II: To help you purchase surplus property, a veterans’ unit has been established in each WAA office 
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ELECTRIC 
POWER 
UNITS 


— Mobile and Portable 


The War Assets Administration has priced for imme- 
diate sale 25 KVA gasoline-powered AC Generators— 


120 volts, single phase, 60 cycles— @ IN TRUCKS $5487 or less* 
@ IN TRAILERS 3017 or less* 
@ in trailers @ PORTABLE 1987 or less* 


@ as portable units (*depending on condition) 
The mobile equipment is used but in good condition. F.O.B. Baltimore, Md. 
Many separate units are unused, some are used but all San Francisco, Cal. or 
are in good condition. They should be of particular Cleveland, O. 
interest to construction contractors and all users of 


electric power in the field. Trucks and Trailers 


Write or phone your nearest War Assets Administra- in Baltimore only. 
tion Regional Office for full information. 


ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta + Birmingham + Boston + Charlotte + Chicago + Cleveland - Dallas + Denver 

Detroit - Helena + “Houston + Jacksonville + Kansas City, Mo. + Little Rock + Los Angeles + Louisville 

Minneapolis + Nashville + New Orleans + New York + Oklahoma City - Omaha ~- Philadelphia 

Portland, Ore. + Richmond - St. Louis - Salt Lake City - San Antonio - San Francisco + Seattle - Spokane 
Cincinnati + Fort Worth (Telephone 3-5381) 
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ADVERTISERS’ iNDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 


Air Transport Ase’n of for Combustion Control 179 
Railway Express Agency............. 154 Combustion En Co 12-13 
ax Flexible Coupling co 150 Cooper-Bessemer bd 
Allen-Sherman-Hoff Co................. Corning Glass 
Alloy Steel Products Co................ Oryer Trap & Walve Co... * Eaulpment CO... +. .276 
American Blower Co... 279 115 Haynes — eee 
Brass Cyclotherm Corp. . .238 CORP. 


American Coal Burner Co.............. 272 
American Engineering Co........... 34,.175 Dampne, Co. of America........ eshe, Jechus. 
merican Manganese Steel Div.......... Davis Engrg. Co... ..244 ~ 
Ame — Hose Branch.......... 148 Hoffman Specialty Co. 
Ameri can Pa verizer 250 Dayton Rubber & Mite. 239 Memestend’ Valve Mtg. 
— oon anum Co.......... 206 Dearborn Chemical Hoppes Mfg. Co. ............. 
Ames : De Laval Separator Co.................- 217 Huyette Co., Inc. Paul 
De Laval Steam Turbine Co......... 58, .190 


International Cementers, 


Comment Ce.............. Dudgeon, Inc., Richard... International Nickel Co. 
Iron Fireman Mfg. Co...............++ 56-57 


Eagle Picher Sales 
Rabbitt Steam Specialty Co............ 180 award Valves, Ene... 121 
Babcock & Wilcox Co................... 4-5 Electric Fish Screen Co.............. -200 132.133 
Bacharach Industrial Instrument Co... . .284 Electric Storage Battery Co... Johnson Service 
Badger & Sons, E. — Jones & Laughlin Steei Corp... 
Bailey Meter 10-11 Metallurgical Co... Jones Foundry & Machine Co., W. A... .280 
Eigin Seftener Corp. ....... Joy Mfg. Co, (Sullivan Div.) 263 
Bates & Co., Walter Engineer Co. 229 
Beaumont- Birch Co. Everlasting 
elmon * 
Betz & Co., W. - Keasbey & Mattison Co............. woe 224 
Bird-Archer Faber Engrg. Co. Kennedy Valve Mfg. Co...............- 228 
Black, Sivalls & Bryson 245 Kennedy-Van Saun Mfg. & Engrg. 
Boller Tube Co. of America Fairmont Coal 185 Kewanee Boller Corp....... 178 
Boston Woven Hose & Rubber Co. Flexitallic Gasket Co. ............ 213 
Botfleld Refractories 208 Flexo Sup ly 204 
Bowser, Inc. ...... 
Brickseal Refrac Flynn & Emrich 
Bridgeport Brass Bester 
Brown Instrument Co................. France Packing Co............ North Gover 
Buffalo Pumps, Link Belt Co ucts Bow eee 
Ball Dog Electrie Co Li uidometer. Go eee 274 
Barke Electric Co... Locke Regulator Co... 
General Electric Co. (Apparatus Dept.) 
General Electric Co. (A 
ne pliance er- 
Gilmer Co., L. H. Div., U. S. Rubber Co. * hattan, Inc. 
Mfg. Co olden-Anderson Valve Specialty Co..... Marion Machin ry Ss Bd 
Chapman Valve Mfg. C Goodyear Tire & Rubber Co........... Mark & Co., ne ‘Foundry & 
Chase Brass & Copper Co. Goulds Pumps, Ine............... 232 
Chicago Metal Hose Corp. Graver Tank & Mfg. Co........... ° 
Chicago Pneumatic Tool Co Marsh Corp., Jam 
Cities Service Oil Co. Green Fuel Economizer Co...... Mason-Neilan Regulator onc 
Cleaver-Brooks Co. Griscom-Russell Co.............. 237 Mercoid Corp. = 10, 
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Midwest & Stock vats Pump Co 168 
221 Stone & Webster Vogt Machine Co., Benes 
Murray Iron Works Co............ 174 Strong, Carlisle & 214 
alwo 
National Tube Co. ........... -242 Western Chemical Co................. see 
National Valve “Mfz. -191 Westinghouse Electric Corp............ 
Nordberg Mfg. Co......... Tayler Ce, We -206 Where To 
Northern 1 auipment Co.: Taylor Forge & Pipe Works............ 207 
Nutmeg Chemical Co.................. Terry bine Williams Gauge Co bd 
Thermix Engr * Wing Mfg. Co 
ermo j y 
Tidewater Associated Oil ‘Go... Wrigley, Go.,” Win 
Timken Roller Bearing Co...... «+2251 
200 Toledo Pipe Threading Machin 
Orange er achine ee 
Owens-Corning Fiberglas...... 
Union Asbestos & Rubber Ge... Yarnall-Wari 30-31, 117 
Union Chain & Mfg. 220 oungstown Sheet & Tube 
Packless Metal Products Co... 173 
Peerless Pump Div. ................ "987 242 Zernickew Ce., ©... 284 
Penn. Flexible Metallic Tubing Co.. s 
Photoswitch C 


0. 

Pipe Fabrication ‘Institute... 
Pittsburgh Piping & Equipment Co.. 
Plibrico Jointless Firebrick Co 
Powell Co., Wm...... 
Powers Regulator Co.. 
Prat-Daniel Corp. 

Preferred Utilities Mf Corp 


Pritchard SEARCHLIGHT SECTION 
(Classified Advertising) 


282 CLASSIFICATION PAGE CLASSIFICATION PAGE 
EMPLOYMENT 
288 
Raybestos-Manhattan, Inc. ........ WANTED TO PURCHASE .............. 290 308 
Reading, Pratt & Cady USED EQUIPMENT .......... ........ 289-319 307 
Reliance Electric & Engrg. Co......... ‘2 eat ower 
Reliance Gauge Column. __, seqan Acme Foundry & Machine Co.............. 317 Hemphill & Co. Inc., J. L - a 
Republic Flow Meters Co.............. 16-17 American Electrical Eq. Corp 316 Howe Brothers ............ . 310 
= ~a.* Rubber Div. (Lee Tire & Rub- Ask Sie Industrial Plants Corp. ....... . 312 
230 290, 314 int tional Po 296 
Resinces Products & Chemical Arnessen Electric Co. Ke sso "pl ower 
Revere Copper & Brass Inc............. 129 Atlantic Transformer Co. ................ 317 Kien ec a aed Eq. Co. .. 315 
Rhoads & Sons Co., J 293 Kirk Co. ON ile 
Richardson Scale Co Benjamin's For Motors ................ 314 310 
Riley Stoker Corp. . — 306, 311 Laramore Douglas ine... 289 
Rockbestos Products Co...........-..--195 Chicago Electric Metropolitan Plumbing Supply Co., Inc. 
Roebling’s Sons Co., John’ AL Chicago Electric Co.'.................... 306 310, 313 
Roper Corp., G Coystel too. Werks, Ime. 290 Mac Cabe Co. T. B. * 300 
Sauerman Bros. 168 Douglas, Stephen A. 308 Power uipment Co., Inc 
Scherr Co., Inc., 208 Duquesne Electric & Mfg. Co. ........... 307 Rearick, ag 314 
te! B. LTB Electric Equipment Co. .................. 305 14 
Sier-Bath Gear Co. (Pump Div.) _...21!: Electric Generator & Motor Co. 290, 304 Schoonmaker, A. G. i) 3 
Sinclair Refining Co..............+ 212 Schoonmaker, Robert 
vyer Steel Electric Motor & 30! Smaliman, Ralph 0 
Skinner Engine Co 4 Electric Service Co., Inc. 314 Security Mills, 
Smooth-On Mfg. Erle Electric Co., 306 Co. 308 
Socony-Vacuum Oil Co. Inc.............-- 1 316 Stanho 305 
Springfield Boiler Co..... Farley & Loetscher Mfg. Co............... 289 312 
Square D Co..... Frank Tea & Spice Co., The .............. 314 QUIPMMORE WO, 
Squires Co., C. E....... 312 Thompeon Parker Co., J. 303 
Standard Oil Co. of Calif............ | 290 Utilities Machinery 292 
Standard Oil © In. Glazer Stee p 
Steel & Tubes Div Greenspon's Son Pipe Corp., Jos. ........ 311 War Assets 
Sterling Engrg. Mfg. Corp. Henrich 316 Weaver & Co., 
Stickle Steam 316 Wurth Electric Motor Co, ................ 
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Hold temperature 
and pressure 


... With safe, accurate 

Swartwout Reducing 

and Desuperheating 
Equipment 


@ A reducing and desuperheating station com- 
pletely designed by Swartwout to handle your 
entire job of temperature and pressure reduction brings you the ad- 
vantage of properly related equipment working smoothly together. 
You'll find it means much to your sense of security to have the depen- 
able guaranteed control you get with Swartwout Equipment. 

Completely automatic regulation is obtained with rugged Swartwout 
Master and Pressure Controls, and the new precision Thermo Master 
Temperature Control. Desuperheaters may be either carburetor, venturi 
or atomizer type, selected according to the requirements of the station. 
Unusual safety features are provided which guard your plant against 
accidents and delays. 

Hundreds of users bank on their Swartwout Reducing and Desu- 
perheating Stations to hold reduced steam temperatures and pressures 
on the line— for safe efficient operation. Check your proposed new or 
modernization plans with Swartwout. 


SWARTWOUT 
DESUPERHEATER 
SWARTWoUT GOVERNOR 
REDUCING j 
VALVE ‘4 


Carburetor 
ype 


POWER PLANT 
EQUIPMENT 


THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio 
POWER ®@ July 1946 


. 
| 
‘ 
| 
WOUT 
SWART 
MASTER 
Ono | 
Atomizer 
Type 
a SWARTWOUT 
DESUPERHEATER 
+— 
Yeocuri 
ype 
( \ i 
322 


For any piping need 
under the sun 


GRINNELL PIPE HANGERS AND SUPPORTS 


ment during and after pipe erection * Full 
Provision for thermal movement where neces- 


sary * Easy Maintenance * Compliance with all 


There is a standard or special purpose Grinnell 
Hanger for any piping installation—from a 
simple water pipe to a high pressure, high tem- 


piping code requirements. 


perature steam line. 
Don’t waste time and take chances with inade- 


Not only do correctly engineered hangers save 
you valuable installation time, but they also pro- 
vide such definite advantages as * Easy Adjust- 


quate pipe hangers and supports — let Grinnell 
supply the exact hangers to meet your needs. 


GRINNELL COMPANY, INC. 
Executive Offices: Providence 1, R. I. 


Branch Warehouses 


Atlanta 2, Ga. Los Angeles 13. Cal. Providence 1, R. I. 

Charlotte 1, N.C. Minneapolis 15.Minn. St. Louis 10, Mo. 

Chicago 9, I!1. New York 17, N. Y. = St. Paul, Minn. 

Cleveland 14,0. Oakland 7, Cal. San Francisco 7, Cal. whenever PIPING is invotveo 


Houston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash. 


| 
& 
| 
- 
- 
| 
i 
a 
b 
=! 
22% 


WATE® CONDITIONING HEADQUARTERS 


How Permutit helps prevent 
boiler scale and corrosion 


There’s no chance for impurities in feedwater to cause scaling, corrosion of 
boilers and steamlines—and even more serious trouble—if a plant is Permutit* 
protected. Permutit removes these impurities before the water enters the boilers! 

Manufacturers of water conditioning equipment for over 30 years, Permutit 
provides every process for control of water quality—Zeo-Karb Water Softeners 
(illustrated), Hot and Cold Lime Soda Softeners, Deaerating Heaters as well as 
Continuous Blowoff and Demineralizers that deliver a low-cost substitute for 
evaporated water. 

It’s no trouble at all to keep boilers clean as new metal—with Permutit 
Water Conditioning. Write, outlining your water problem, to The Permutit 
Company, Dept. P7, 330 West 42nd Street, New York 18, N. Y. or Permutit 
Co. of Canada, Ltd., Montreal. *Trademark Reg. U. S. Pat. Off. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 
hardness and bicarbonates from water. Effluent contains 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from 4 
Zeo-Karb H Unit and a sodium zeolite unit. 


Trademark Reg. U.S. Pat. 08. 
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